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TBIAL OF SIEAH FISE ENGINES AT THE CENTENNIAL 
EXHIBITION. 

There is probably no engine or machine in which the work 
done bears so great a ratio to the weight, strength, and size 
of the apparatus as the fire engine. The requirements of 
fire engines are so exacting, and the necessity for the great- 
est obtainable efficiency is so vitally important, that the cost 
is a secondary consideration. The breakage of a single bolt, 
pin, or casting may entail the loss of thousands of dollars' 
worth of property, in addition to the damage resulting to 
the engine ; and hence it is that the material and workman- 
ship employed in the construction must be, and are, of the 
very highest order. A steam fire engine is in actual use du- 
ring but a comparatively short time of its period of exist- 
ence, but it must always be ready to perform, at a moment's 
notice, its arduous and important duties ; and the thorough 
order in which it must, therefore, be kept, makes it a fitting 
subject for beauty 
of design and orna- 
mentation, so far as 

IS consistent with "•-, 

the necessities of its s^ __ ' 

construction. Thus E ~^. -:=■ 

it is that, for ele- ^ _ ■5^_ "^^ 

gance and finish, the ^=. ^ "^ 1i i^r 

steam fire engine is l£r^^- ^.^ _- - . ^£l 

unsurpassed in ma- 
chine production. 

The steam fire en- 
gines exhibited at 
the Centennial Ex- 
hibition are beauti- 
ful specimens of 
mechanical archi- 
tecture, and form an 
attractive feature in 
Machinery Hall. 
Our illustration re- 
presents the trials 
of these engines, 
which were conduc- 
ted by the judges on 
September 4, 5, 6, 
and 7. This exciting 
contest formed the 
center of attraction 
during those days, 
being attended by a 
large concourse of 
engineers and me- 
chanics, as well as 
by the visiting pub- 
lic. The eagerness, 
watchfulness, and 
assiduity of the en- 
gineers, the rest- 
lessness of the con- 
testing exhibitors, 
the gravity and cool- 
ness of the judges, 
the almost life-like 
struggle of the en- 
gines, together with 
the long rolling vo- 
lumes of gyrating 
black smoke above, 
and the rushing 
stream of water be- 
neath, formed a 
scene which made 
consider able i m 
pression upon con- 
templative minds. 

The conditions of the test were made known to each of 
the contestants, and every precaution was taken to have 
every requirement clearly understood and all in readiness at 
the appointed time and place ; ample notice being given for 
any preparations that might be deemed necessary by any of 
the contestants, each of whom employed his own engineer 
and assistants. 

The conditions of the trials on the first day were that the 
engines were to be tested for capacity and endurance in de- 
livering water through three different sized nozzles, fur- 
nished by the judges, and varying in area for each engine ac- 
cording to its weight with the boiler filled. The second 
day's trials were for distance and character of the stream 
thrown; and the third day's were for the character and hight 
of the stream. On each day,the trials were continued for three 
hours each. On the fourth day, the tests consisted of three 
runs over a course of a mile, each run followed by a play of 
about half an hour, in which nothing was used that was not 
carried over the course, the engineer! and assistants making 



the trips with the engines. The engines were supplied with 
bituminous coal, the fuel used, both for lighting fires and 
and running, being weighed and charged to the account of 
each engine respectively. Each engine had connected to it 
35 feet of suction and 100 feet of delivery hose, supplied by 
the exhibitors themselves, who had the liberty of selecting 
the size and kind of hose, and of using as many lines as they 
chose, provided that they joined into one before reaching the 
nozzle. The water was lifted 15 feet; and on the second and 
third days, the exhibitors selected their own nozzles, three 
of which were used, the sizes varying from the smallest to 
the largest used by them respectively on the first day's 
trials. 

The engines were weighed previously to the trial, first 
without water and equipments, secondly with the boiler 
filled with water to its proper working level, and thirdly 
with equipments complete, ready for service. Each compet- 




THE CENTENNIAL.-TRIAL OF STEAM FI£E ENGINES. 



itor fixed his water level and started from such level on 
each trial. The judges were Messrs. Charles T. Porter, 
Emil Brugsch, and Joseph Belknap, assisted by Mr. Wel- 
lington, of New York. From the delivery hose pipe of each 
engine there was conducted a hose leading to the judges' 
stand and connected to a pressure gage. The nozzles were 
connected to a fixed platform and held stationary at an angle 
of about 45° for the distance test and 90" for the hight test. 
The water in the boilers was required to be cold, and its 
temperature recorded; and all the fires were started at a given 
signal. The pressure of the steam was recorded every five 
minutes, and the water pressure every two minutes. Eight 
engines entered for the test, namely, one Silsby,one Bonald, 
one Gould, one La Frande, one Button, and three Clapp & 
Jones engines. The Button engine Was disabled on the first 
day of the trial, in consequence of the fracture of a bracket 
attached to the cylinder head. The si^es of the nozzles used 
Varied from about 4 to 1^-^ inches diameter of bore; the dis- 
tance the water Was thrown was about 820 feet. There are, 



we are informed, awards to be made to these makers inde- 
pendently of the data obtained from the trials, the results of 
which are not, as yet, fully computed by the judges. The 
merits or points ot advantage in the respective engines are 
to be recognized by these immediate awards; and the results 
of the trial tests will be announced, and a suitable award 
made, at some future time. In the meantime, it is, we are 
informed, contemplated to secure the cooperative assistance 
of additional experts, in order to forma just and compre- 
hensive decision as to the merits of the engines, as indicated 
by the data given by the logs of the whole series of tests. 

^ < » > »■ 

American-made Bunting. 
General Benjamin F. Butler gives the following account 
of the rise and progress of this industry : 

"The manufacture of bunting was unknown in this coun- 
try until after the close of the war, so that no American 

ship ever fought un- 
der a yard of Ame- 
rican bunting. One 
or two attempts had 
been made to make 
it in America, which 
had failed. It was 
substantially a mo- 
nopoly of a few firms 
in Bradford, En- 
gland; and although 
it cost, in the war, 
the Englishmen to 
make it no more 
than now, they put 
up the price upon 
us to $36 gold per 
piece. In 1866, be- 
cause I lived in a 
manufacturing city, 
I was requested by 
the Navy Depart- 
ment to examine in- 
to the subject and 
see if it could be 
made here. I con- 
sulted with some 
friends of mine in 
Lowell and interest- 
ed them in the sub- 
ject, and they agreed 
to make an attempt, 
provided I would 
furnish part of the 
capital, which I did. 
After many experi- 
ments, attended by 
very considerable ex- 
pense, and by em- 
ploying English ma- 
chinery, an article of 
bunting was made, 
which, upon compe- 
titive trial with the 
English, was pro- 
nounced by a board 
of experts to be su- 
perior. The demand 
for the article is very 
limited, except in 
presidential years 
and the Centennial 
year. There are now 
three or four oth- 
er est ablishm ents 
which manufacture 
bunting in the country, besides the one at Lowell. It is said 
by a newspaper that the tariff is more than the cost, leaving 
the inference that that is added to the price. The effect of 
the manufacture here has been that bunting is produced at 
$10 a piece, gold, as against $36, which our government 
paid for over 11,000 pieces yearly during the war." 

^ < t > •■ • 

Neiv Weapons of \i^ar. 
A series of trials of the Hotchkiss revolving cannon were 
recently begun at Sandy Hook under U. S. army auspices. 
Seventy shots were fired, at four targets, the nearest of 
which was placed at 2,000 yards distance. The shells 
burst between the first and second targets, hitting the four 
screens 306 times. A new magazine breech-loading rifle 
was also tested, and a firing speed of six shots in six seconds 
was attained. The cannon trials are soon to be resumed, 
when the capabilities Of the gun will be put to the severest 
tests. The inventor, Mr. B. B. Hotchkiss, claims that the 
weapon has an effective range of 6,000 yards. 
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WHAT IS MATESIALISH? 

Those advanced scientists of the present day who have 
abandoned the old and easy way of explaining every obscure 
physical phenomenon by asserting a supernatural cause (such 
as vital force in the organic kingdom, or a separate creation 
for each species of plant or animal) are denominated " mate- 
rialists" by the adherents of the supernatural or spiritual. 
Those who use this word so profusely confound, however, 
two very different things, which have nothing in common, 
namely, the scientific materialism and the immoral mate- 
rialism. The scientific materialist maintains that all the 
plienomena we see on our earth take place by natural 
means, that every effect has its cause, and tliat every cause 
will produce its effect. In his view, law regulates the sum 
total of all physical plienomena, which depend on the neces- 
sary relations of cause and effect. He rejects, therefore, 
most emphatically, the belief in miraculous interferences, 
and every conception, of whatever form, based on a belief 
in the so-called supernatural. In his view, there do not 
exist, anywhere in the whole range of human cognition, 
real metaphysics, but everywhere only natural physics. 
For him, the inseparable connection of matter, form, and 
force is self-evident. This scientific materialism has long 
since been accepted in the realm of the inorganic natural 
sciences, physics, chemistry, mineralogy, geology ; and no 
one, however poorly educated, has now the least doubt in 
regard to the correctness of basing these sciences on such 
materialism. Only savages believe now in the spirit of a 
cataract or of a storm, some supernatural power which pre- 
sides over such phenomena ; and this can arise but from 
utter ignorance of the whole system of natural laws.by which 
we are able to explain the existence of cataracts and storms : 
and not only this, but we can at present, thanks to our 
materialistic system of research, even predict the appear- 
ance of a storm, so as to guard against its disastrous effects. 

This ignorance of the natural laws on which the develop- 
ment of the organic kingdom is based — which laws form 
the science called biology — is the cause that this depart- 
ment of Science has hitherto been generally looked upon as 
beyond all laws, and dependent upon supernatural agen- 
cies. Hence came the invention of the metaphysical spook 
" vital force," a mere theological dogma. If, however, we 
can now prove that all Nature, as far as subject to human 
cognition, is a unit, and that the same eternal, stern, and 
grand laws prevail in the life of animals and plants as in 
the growth of crystals or in the power of steam, we shall 
reach the same natural and mechanical standpoint in all 
tbe realms of biology, zoology, and botany, no matter whether 
we are suspected of materialism or not. In this sense, the 
whole realm of the positive natural sciences, and the funda- 
mental laws of causes and effects, are pure " materialism." 

A very different thing from this scientific materialism, 
however, is the immoral materialism, which, as we have 
stated, has nothing in common with the other, except its 
name. This materialism, in its influence on practical life, 
leads to nothing but material enjoyment and the indulgence 
of sensual passions. It lives under the sad illusion that in- 
dulgence to mere natural pleasures can give satisfaction to 
man ; and under this illusion, it drives its votaries from one 
indulgence to another, while rest and peace are never 
reached. It is a grand and profound truth that the proper 
value of life does not reside in material enjoyment, but in 
moral acts, and that true happiness cannot be found in 
exterior appearance, but in virtuous conduct : this is, how- 
ever, unknown to the votaries of the immoral materialism. 
For this reason, such a materialism cannot be found among 
the investigators of Nature ; and philosophers, whose highest 
pleasure is the intellectual enjoyment of Nature, have for 
their highest aim the knowledge of Nature's laws. This im- 
moral materialism was found especially among the religious 
pretenders of the middle ages, who, under the mask of a 
pious exterior, aimed at nothing but an hierarchical tyranny 
and a material exploitation of the possessions earned by the 
labors of their fellow men. Blind to the supreme nobility of 
what they called, and what their successors still call, " com- 
mon matter," and to the magnificent phenomena produced 
thereby, as well as to the inexhaustible charms of Nature,and 
without any knowledge of her laws, they treated the whole 
field of natural science and all the civilization derived there- 
from as an heretical and sinful materialism : while they them- 
selves practised immoral materialism in its most abhorrent 
forms. To avoid confounding such immoral materialism with 
the scientific materialism, Haeckel proposes to call the latter 
" monism," or (with Kant) "the principle of mechanism," 
without which, Kant declares, there can exist no science of 
Nature ; and this principle lays at the base of the theory of 
evolution, and distinguishes it forcibly from the theologic 
belief in miracles, or in a series of separate and supernatu- 
ral acts of creation. 



INEUSOBIAL EABTH AND ITS USES. 
It is one of the paradoxes of Nature that the smallest 
creatures contribute most to the structure of the earth. The 
higher forms of life are barely traceable in the rocky strata; 
the lowest make up the bulk of vast formations, thousands 
of miles in area, thousands of feet in depth. The gigantic 
labors of the minute but multitudinous coral polyps are 
proverbial : but these are surpassed by the remains of still 
more microscopic creatures which swarm in all waters, 
arctic as well as tropical, fresh as well as salt, and whose 
cast-off shells fall like a ceaseless rain of solid matter on 
every part of the ocean's bed, on the beds of every inland 
sea and lake, every river, and marsh, and roadside pool. And 
minute though they be,the bulk of matter they contribute to 
the earth's strata every year is quite incalculable. The cele- 
brated microscopist Ehrenberg, the first to realize their im. 



portance, estimated that in the single harbor of Wismar, in 
the Baltic Sea, as much as eighteen thousand cubic feet of 
these silicious organisms accumulated annually. The deep 
sea explorers of the Challenger expedition found them 
everywhere above the depth of two thousand fathoms ; and 
below that their insoluble remnants made up thousands of 
square units of "red clay" deposits, apparently the stuff 
from which the azoic bases of the continents were formed. 
The limestones and chalks derived from calcareous infusoria 
are still more abundant and important : and by no means in- 
significant are the unconsolidated silicious strata of modern 
origin.to which the name infusorial earth has been applied. 
The stratum at Bilin in Bohemia, in which Ehrenberg found 
the enormous number of forty thousand millions of indi- 
viduals to the square inch, is eighteen feet thick, and ex- 
tends over a large area. At Liinenberg is another deposit, 
nearly twenty-eight feet thick; and less important strata are 
found in other parts of Germany and throughout Europe. 
In Lapland and Sweden it constitutes the well known 
" mountain meal," used to swell the bulk of certain foods. 
Many deposits of considerable magnitude are known in Eng- 
land, and the Irish beds are celebrated, especially those of 
the county of Down. Africa for a long time monopolized 
the supply for use in the arts, and furnished the familiar 
name Tripoli. The material is now abundantly supplied by 
other parts of the African continent, by Asia, Australia, 
New Zealand, South America, our otvn country — indeed 
every part of the world. In South America, the natives 
count it in some parts an essential portion of tlieir diet, 
using it as food mixed with fat. Along the Amazon, beds 
of this useful earth are numerous ; and since the organisms 
which produce it are universally distributed, the deposits of 
it will doubtless be found more or less abundant everywhere 
when sought for. Such at any rate appears to be the case 
in this country. The extensive deposit at Drakeville, N. J., 
which so conveniently supplies a demand originally met by 
material imported from Germany, for the manufacture of 
dynamite, is a case in point. Perhaps themos' extensive 
deposit in this country is the one underlying the city of 
Richmond, Va., a deposit which Professor Rogers traced 
from a point on Chesapeake Bay, in Maryland, to beyond 
Petersburg, Va., where it is thirty feet thick Beds of simi- 
lar character have been found in California, Oregon, and 
elsewhere on the Pacific Coast ; and smaller deposits occur 
at West Point, at Wrentham and Andover, Mass., and in 
Connecticut and Rhode Island. 

Infusorial earth, or tripoli, is best known as a polishing 
powder for gold, silver, etc., for which purpose it has no 
rival. Mention has already been made of its use in the 
manufacture of blasting powders, in which it serves the use- 
ful purpose of holding the explosive nitroglycerin. But 
these will ultimately be counted among the least of its uses. 
Already it plays an important part in the manufacture of ce- 
ments and artificial stones, especially in Ransome's process. 
Combined with carbonate of magnesia.it forms the excellent 
cement known in Germany as albolite. With borate of lime, 
it forms a valuable glazing for furnaces, pottery, etc., and 
is found very useful as an enamel for iron and slate. Fused 
with borate of magnesia, it forms a beautiful and durable 
porcelain which can been cast and even blown like glass. A 
multitude of minor uses have been suggested, and many 
more will no doubt follow as our artisans become acquainted 
with its properties. Its lightness, indestructability by fire, 
and slowness of heat conduction are qualities of very great 
value. Bricks of it, with a little clay, are nearly as strong 
as common bricks, yet so light as to float on water. At the 
same time they are infusible, and such poor conductors of 
heat that they may be held at one end while the other is 
heated to redness. As an experiment, an Italian engineer 
constructed the powder magazine of a wooden vessel with 
such bricks, and when set on fire the vessel burned till she 
sank, without exploding the powder. The lightness of such 
fireproof bricks makes them specially valuable for such 
uses. They have also been used to advantage in the con- 
struction of reverberatory furnaces, pyrometers, etc. The 
heat-resisting quality of infusorial earth makes it not less 
useful as a protection to ice bins, ale cellars,etc.,and as alin- 
ing for fireproof safes and the like, for which purposes it is 
rivaled only by asbestos. Agriculture furnishes another 
promising field for the use of infusorial earth. Professor 
Wilson, who has the honor of discovering the use made of 
this form of silica by plants, pronounces the application of 
it to fertilizing purposes the most important adaptation of 
matter for the reproduction of vegetation that has ever been 
discovered. There can be no question of the importance of 
such assimilable silica to soils like those of Bermuda, where 
the silicious element is nearly if not entirely wanting. 

< < I > » 

THE HELL GATE BLAST. 

The result of the great blast at Hell Gate, or Newton's 
Channel, as the locality is now termed in honor of the suc- 
cessful engineer, is in every way satisfactory. The rock 
has been shattered much more than was expected, and the 
work of dredging is consequently greatly lessened. Sound- 
ings are still in progress, and divers are at work surveying 
the bottom and locating the larger fragments of rock. Ves- 
sels drawing 18 feet of water and over cannot pass within 
300 feet of the shore; at 180 feet, there is a clear depth of 
8 feet of water. Of course, the results are merely prelim- 
inary, and the channel will be gradually improved as the 
stone is removed. The pilots say that navigation is bet- 
tered already. In some localities eddies have been replaced 
by true tides, and the current has materially decreased in 
swiftness, while about 200 feet more room is afforded for 
passing the strait. 

The observations of the shock wave generated by the ex 
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plosion were made by General Abbott and his assistants 
stationed at distant points, with whom telegraphic communi- 
cation was held. At West Point, fifty miles away, no shock 
was perceptible even by the delicate instruments employed. 
At Springfield Junction, Long Island (not Massachusetts, as 
was at first reported) at a distanc3 of twelve miles, tke 
shock was noted in 13 seconds after the time of explosion. 
General Abbott is preparing a paper giving all the results 
of his observations, wh'.ch will be read at the next session 
of the American Academy of Sciences. 

Apart from the dredging, work at Hell Gate is by no 
means yet finished, and the operations are but fairly in pro- 
gress on Flood Kock, the demolition of which is to leave a 
clear channel 1,200 feet in width. This rock forms a reef of 
about 7 acres in extent, and lies in the middle of the river, 
about 1,000 feet from Hallett's Point. Work was started 
on this obstruction in July, 1875, and continued steadily un- 
til May last, when the fear of its interference with the 
Hell Gate tunnels, through its growing proximity to them, 
together with the lack of necessary funds, determined its 
suspension. At the present time, two tunnels are partially 
finished. These are about 65 feet apart, aggregate in length 
229 feet, and from them 1,462 yards of stone have been re- 
moved. Other tunnels have been begun' There is no cof- 
fer dam, as the point at which the main shaft is sunk is 
above high water mark. It is estimated that about two 
years of continuous labor will be required to complete the 
excavation, and that to blow it up 100,000 lbs. of explosive 
will be needed. 
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THE CENTENNIAL AWABDS. 

The awards made to exhibitors at the Centennial Exposi- 
tion were publicly announced on September 27. Some simple 
exercises, consisting of music and brief speech making, by 
Hon. D. J. Morrell, of the Centennial commission. Director 
General Goshorn, and others, took place in the Judges' Hall, 
after which General Hawley delivered the lists of successful 
competitors to the various national commissioners. General 
Hawley, in his remarks preceding the distribution, explained 
that the system which had been followed in granting these 
distinctions is different from any hitherto adopted at inter- 
national expositions. The main features are the absence of 
any graded scale of merit and of distinctive prizes, the re- 
duction in number of the judges, and the payment of the 
latter for their services. Medals of bronze are awarded, and 
each is accompanied by a brief report stating why the ex- 
hibit is deemed worthy of distinction. This report is of more 
intrinsic value to the exhibitor, as indicating the relative 
merits of his exhibits over others, than the possession of the 
medal. A copy of the report signed by a judge who is indi- 
vidually responsible for the opinions set forth (which views 
are further attested by the signatures of as many of the ex- 
amining group as concur therein) is furnished to the exhibi- 
tor with authority to reproduce it in any way deemed, most 
to his advantage. It will be observed that the written profes 
sional opinion of a paid expert is here substituted for the 
anonymous verdict of a jury ; and therefore in that opinion, 
and not in the mere bestowal of a medal, the value of the 
award lies. Of course under this plan several awards may 
be given in the same class of articles, based upon the same 
or differing qualities. 

The American awards number several thousand, and the 
mere list occupies twenty-eight closely printed columns of 
the New York Times. It is manifestly impossible, there- 
fore, for us to publish all of them. We note, however, a 
few of the firms best known to our readers, upon whom 
well merited honors have been bestowed : In the mining 
and metallurgy group, the Blake Crusher Company, for 
their ore and stone breaker ; P. H. & F. M. Roots, for pres- 
sure blower ; B. F. Sturtevant, for fan blower ; the Loiseau 
Pressed Fuel Company, for artificial fuel ; Jones & Laugh- 
lin, for cold rolled shafting; in the .cotton and linen 
fabric group, Messrs. J. & W. Lyall, for the positive motion 
loom, which we recently described ; and the same firm ob- 
tain another award for a sewing machine, which presents 
some points of remarkable ingenuity which are not generally 
known. It is a double thread lock stitch shuttle apparatus, 
capable, when driven by steam power, of making 2,500 
stitches per minute, something, we believe, hitherto unpar- 
alleled in machines of its class. Mr. James Short is awarded 
a medal for his carpet loom ; the Dixon Crucible Company, 
one for lead pencils. Among the printing presses, the 
Campbell and Cottrell & Babcock are both distinguished. 
Among the pumps, those of the Valley Machine Company, 
the Gould Manufacturing Company, L. J. Knowles, the 
Silsby Manufacturing Company, Bagley & Sewall, and the 
Niagara Works gain medals. Other successful competitors in 
the machinery groups are Nathan & Dreyfus, lubricators ; 
Chalmers Spence Company, boiler and pipe covering; 
Branch, Crookes & Company, stone saw, countershaft, belt 
tightener, etc.; John A. Roebling's Sons & Company, wire 
rope ; John T. Noye & Son, turbine wheel ; Frick & Com- 
pany, engines ; Utica Steam Gage Company, gages ; Babcock 
Manufacturing Company, fire extinguishers ; Bolen, Crane 
& Company, hydraulic press ; Ward B. Snyder, small steam 
engines ; Buckeye Engine Company, engines ; Lidgerwood 
Manufacturing Company, rotary engines ; Stillman B. Al- 
len, governor ; I. B. Davis, Berryman feed water heater and 
purifier ; Morris, Tasker & Company, wrought iron tubes, 
Burleigh Rock Drill Company, air compressors ; Stillwell & 
Bierce Company, turbine wheel, feed water heater, etc. ; 
Jerome Wheelock, piston packing ; Hugh Young, stone 
saw ; Emerson Steam Stone Saw Company, same ; Union 
Stone Company, emery wheels ; C. & S. Burt, shingle ma- 
chine ; J. A. Fay & Company, woodworking machinery; 
E. & B. Holmes, barrel machinery ; H. B. Smith, wood- 



working machinery ; Stiles & Parker, drop presses, etc. ; 
Fitchburg Machine Company,machine tools; Trump Brothers, 
scroll saw ; Campbell & Clute, knitting machines ; Hull & 
Belden Company, drop forges, etc. ; R. S. Newbold & Son, 
shearing machine ; Richards, London & Kelley, woodworking 
machinery ; Bentel, Margedant & Company, same ; Pratt & 
Whitney Company, metal working tools ; Brown & Sharpe 
Company, same. 

The completion of the awards at this early day is a sub- 
stantial triumph for the new jury system. The whole 
board of judges numbered but 250, and they were called 
upon to examine the contributions of over 30,000 exhibitors. 
When it is remembered that, at the American Institute and 
local fairs in general, the judges' reports are rarely finished 
till after the close of the exhibition, to the dissatisfaction 
of exhibitors, the advantage of employing paid experts is 
manifest. The judges at the Centennial were allowed com- 
pensation, obviously small in comparison with the duties 
imposed ; but it was sufficient to fulfil its purpose and ren- 
der the judicial labors a business transaction instead of one 
resting on mere favor and obligation. We commend the 
result to the notice of present and future fair managers. 
Exhibitors go to considerable expense to attend local fairs, 
in hopes of obtaining valuable reports on their productions, 
and it is but right that they should have them before the 
fair closes. At the Centennial it has been proved that this 
can be satisfactorily accomplished. 

< < t > » 

A CIGAR SCIENTIFICALLY DISSECTED. 

A polite visitor, who, during his interview with us, had 
rendered our sanctum redolent with the fumes of a fragrant 
Havana, has just left a cigar on our table with the laughing 
request that we smoke it. Despite the fact that it is an ex- 
ceptionally fine cigar, we are unable to gratify our friend's 
desire, seeing that we don't smoke ; but the thought occurs 
that we can show our appreciation of the gift by applying 
the light, not of a match but of science, to it, and thus giv- 
ing our friend and his brother smokers something to pon- 
der over next time " the blue up-curling smoke " leads them 
to reverie. 

To the world in general a cigar is merely a tightly rolled 
packet having brittle fragments of dry leaves within, and a 
smooth silky leaf for its outer wrapper. When it is burnt, 
and the pleasantly flavored smoke inhaled, the habitual 
smoker claims for it a soothing luxury that quiets the irri- 
table, nervous organism, relieves weariness, and entices re- 
pose. Science, scouting so superficial a description, exam- 
ines first the smoke, second the leaf, third the asn. In the 
smoke is discovered water in vaporous state, soot (free car- 
bon), carbonic acid and carbonic oxide, and a vaporous sub- 
stance condensable into oily nicotine. These are the gen- 
eral divisions, which Vohl and Eulenberg have still further 
split up ; and in so doing have found acetic,formic, butyric, va- 
leiic, and propionic acids, prussic acid, creosote, and carbolic 
acid, ammonia, sulphuretted hydrogen, pyridine, viridine, 
picoline, lutidine, collodine, parvoline, coridine, and rubi- 
dene. These last are a series of oily bases belonging to the 
homologues of aniline, first discovered in coal tar. Applying 
chemical tests to the leaves, other chemists have found nicotia, 
tobacco camphor or nicotianine (about which not much is 
known), a bitter extractive matter, gum, chlorophyll,malate 
of lime, sundry albuminoids, malic acid, woody fiber, and va- 
rious salts. The feathery white ash, which in its cohesion 
and whiteness is indicative of the good cigar, yields potash, 
soda, magnesia, lime, phosphoric acid, sulphuric acid, sili- 
ca, and chlorine. Our friend has kindly left us a fine 
cigar ; had it been a poor and cheap one, the ingredients we 
should extract would be fearful and wonderful to contem 
plate. Here is the list from an English parliamentary re- 
port on adulterations in tobacco. Sugar, alum, lime, flour 
or meal, rhubarb leaves, saltpeter, fuller's earth, starch, 
malt commings, chromate of lead, peat moss, molasses, bur- 
dock leaves, common salt, endive leaves, lampblack, gum, 
red dye, a black dye composed of vegetable red, iron, and 
liquorice, scraps of newspaper, cinnamon stick, cabbage 
leaves, and straw brown paper. 

Returning now to the smoke, or rather its ingredients. 
Dr. B. W. Richardson, in his " Diseases of Modern Life," 
considers the effect of the same on the body at considerable 
length, basing his conclusions on actual investigation. He tells 
us that water, of course, is harmless; free carbon acts mecha- 
nically as an irritant, and tends to discolor the secretions and 
the teeth. Ammonia bites the tongue, exercises a solvent in- 
fluence on the blood, excites the salivary glands, and thus 
causes a desire to drink while smoking. The tendency of 
carbonic acid is to produce sleepiness, headache, and lassi- 
tude. When a cigar is smoked badly, that is, when the 
combustion of the tobacco is slow and incomplete, carbonic 
oxide is produced in small quantities, and is an active poi- 
soning agent, resulting in irregular motion of the heart, 
vomiting, convulsions of the muscles, and drowsiness. The 
nicotine tends to cause tremor, palpitation of the heart, and 
paralysis. The volatile empyreumatic substance produces 
a sense of oppression and taints the breath and surround- 
ings of the smoker with the well known "stale tobacco 
smoke " smell. The bitter extract causes that sharp nau- 
seous taste peculiar to a re-lighted cigar or an old pipe. 

By trying the effect of tobacco smoke on lower animals, 
we can obtain an idea of its influence on ourselves. Small 
insects are stupefied rapidly, but recover in fresh air. Cold- 
blooded animals succumb slowly to the smoke, birds rapidly. 
Some animals, such as the goat, can eat tobacco with im- 
punity; but none escape the effects of the fumes. Persons 
suffer most from tobacco while learning to smoke. Dr. 
Richardson savs that the spasmodic seizures are sometimes 
terrible, especially in boys. There is a sensation of immi" 



nent death, the heart nearly ceases to beat, and sharp pains 
shoot through the chest. Examination of inferior animals 
under such conditions shows that " the brain is pale and 
empty of blood ; the stomach reddened in round spots, so 
raised and pile-like that they resemble patches of Utrecht 
velvet." The blood is preter naturally fluid, the lungs are 
as pale as those of a dead calf, and the heart is feebly 
trembling : such is the primary action of one's first cigar. 

After a time, however, the body becomes accustomed to 
the influences of the poison ; and with the exception of con- 
stant functional disturbances (owing to the excretory organs, 
notably the kidneys, being compelled to do work not essen- 
tial to their duties), no distressing results are felt. There are 
numerous instances where the evil effects are scarcely ap- 
preciable, the physical and nervous constitution of the 
smoker being capable of resisting the influence. In many 
cases copious salivation attends smoking, and in this cir- 
cumstance the opponents of tobacco have found a strong ar- 
gument. Still, either to expectorate or not to do so is a 
choice of two evils. In the latter case, the result is to 
swallow the saliva charged with poisonous matter ; in the 
former, the saliva needed to prepare food for digestion is 
lost, and besides, as it contains salts of lime in solution, the 
effect is to produce large formations of tartar on the teeth. 
" Smoker's sore throat" is a special irritable state of the 
mucous membrane induced by cigar smoking, which sooU 
disappears when the habit is broken off. Tobacco smoke 
does not produce consumption or bronchitis, but it tends to 
aggravate both maladies. Its effect on the organs of sense 
is to cause, in the extreme degree, dilation of the pupils of 
the eye, confusion of vision, bright lines, luminous or cob- 
web specks, and long retention of images on the retina, with 
other and analogous symptoms affecting the ear, namely, in- 
ability to define sounds clearly and the occurrence of a sharp 
ringing sound like that of a whistle or a bell. Its effect on the 
brain is to impair the activity of that organ and to oppress 
it if it be duly nourished, but to soothe it if it be exhaust- 
ed. It leads to paralysis in the volitional and in the sympa- 
thetic or organic nerves, and to over-secretion from the 
glandular structures. Science was not wise enough to pre- 
pare so formidable an indictment of the nicotian weed as 
the above in King James' time, else that monarch might 
have had better ground than his personal dislike for stig- 
matizing the habit of smoking as a " custom loathsome to 
the eye, hateful to the nose,harmfull to the braine, danger- 
ous to the lungs, and in the black stinking fume thereof, 
neerest resembling the horrible Stigian smoake of the pit 
that is bottomlesse." 

And yet, despite all that Science can say, the habit is in- 
creasing. Two centuries ago the Turks regarded smoking 
as a religious offense, and paraded a smoker through the 
streets of Constantinople with his pipe stuck through his 
nose as a warning to others. Who can disconnect the Turk 
now from the ideas of chibouque or nargileh, or fragrant 
Latakia ? Look at the best cigar wrappers the world can 
produce, raised on tobacco fields in the heart of New Eng- 
land, where the Puritan fathers once visited the direst of 
blue law vengeance on the wretch who profaned His Ma- 
ker's handiwork by "making a chimney of his nostrills." 
The value of our tobacco crop last year reached nearly $30,- 
000,000. We consume annually some 75,000 hogsheads of 
the leaf; we imported about 83,000 bales of cigars, etc., 
from Cuba in 1875. 

What is the end of it all ? Effects on individuals like- 
wise affect communities, these in turn influence the nation. 
No person that smokes can be in perfect health, and an im- 
perfect organism cannot reproduce a perfect one. There- 
fore it is logical to conclude that, were smoking the practice 
of every individual of a nation, then that people would de- 
generate into a physically inferior race. It would follow, 
moreover, that, in those countries where smoking is most 
practised, a lower physical, and a consequently lower intel- 
lectual, development must be found. Such, we think, will 
be conceded to be true of Spain, of Cuba, of Portugal, of 
Turkey, of Greece, and of the South American countries, 
where those who are addicted to the habit vastly outnumber 
those who do not smoke. 

^ < »► »• 

Passage of Electricity through Gases. 

The author inserted in the circuit of an induction current 
a variable spark interval, a strong resistance in form of a 
tube with blue vitriol solution,' which could be shortened or 
lengthened, and a galvanometer ; and observed each time 
how much the liquid resistance had to be changed, in order, 
after determinate change of the spark interval, to obtain the 
same deflection of the galvanometer. The spark path was 
inclosed in a glass sphere in which the gas and the pressure 
could be varied. The conclusions arrived at are stated briefly 
thus: 

1. Gases conduct electricity, in the glowing state, like me- 
tallic conductors. The induction spark is a suitable means 
for the comparative experiments. 2. The conductivities of 
gases at ordinary pressure are not inconsiderably different 
from each other. Perhaps this difference may be attributed 
to differences of temperature of the spark interval in the 
separate gases. 3. With decreasing pressure, the conduc- 
tivity of gases increases very considerably. At small pres- 
sure, the gases differ very little from each other. 4. With 
less strength of the current, there is a decrease of the con- 
ductivity, probably due to the less temperature of the gas. 
5. The conductivities of gases for electricity and heat stand 
in no close relation to each other. 6. The values found for 
the specific resistances investigated are to be distinguished 
from the resistances at the beginning of the discharge, which 
have before been investigated by other physicists. — M. Ober 
beck. 
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IMPBOVED BUILDING BLOCKS. 

Mr. Nicholas J. Clayton, of Galveston, Texas, has recent- 
ly (August 15) patented a cellular building block, of which 
we give engravings herewith. Fig. 1 is a perspective view 
of a portion of a building in process of erection. Fig. 2 
shows one of the main building blocks, and Fig. 3 one of 
the partition wall blocks. In Fig. 4 are seen two forms of 
angle blocks or quoins. Fig. 5 gives two views of the bear- 
ing blocks for the joists. Fig. 6 shows a flue block, and 
Fig. 7 a jamb block. The blocks may be made of artificial 




to imitate the hum of the mosquitos. Its notes can be heard 
all over each floor, and with a good boy at the crank there 
can be no failure. The traveler, just dozing off to sleep, 
hears the hum. At the same time a bug works out from 
under cover. Then more hums and more bugs. Actually, 
sir, without any lying or exaggerating, men will strike and 
claw the air all night long to kill imaginary mosquitos, while 
the bugs go unmolested and grow fat. The hum is a per- 
fect imitation, and has even deceived Yale College profes- 
sors. Without it your guests will blow around about bugs. 
With it no traveler will mention bugs at all, but will rip 
and tear at the mosquitos." 

"Do you mean to insult me?" shouted the landlord. 

" No, sir." 

" But you talk as if I had bugs in my house !" 

" I tell you what I'll do, landlord. I'll examine five beds, 
and if I do not find bugs in at least three of them I'll give 
you a machine for nothing. " 

It would have been a nip and tuck fight if the great big 
porter hadn't jumped in and hit the stranger with an iron 
boot jack. The inventor still lived, however, and within an 
hour was seen bearing down for another hotel under full 
sail. — Detroit Free Press. 



stone, cement, or clay, baked afterwards; and they are so 
constructed as to tie the outer and inner parts of the hollow 
wall securely together, forming one wall with numerous 
cells or passages through it. 

A are the building blocks for the main walls, which are 
made with offsets in their middle parts, binding the two 
walls together. The offsets of the blocks. A, have rabbets, 
a', formed in them to form seats for the ends of the adjacent 
blocks. B B are corner blocks, which may be formed of two 
wings meeting each other at right angles, the shorter wing 
being of a length equal to the thickness of the wall ; or the 
outer end of the block, B, may be made solid for a distance 
equal to the thickness of the wall, and with a hole through 
said solid part. C are right-angled blocks, the outer end 
of which is vertical, and forms a part of the outer walls. 
The inner wing of the blocks, C, is horizontal, and forms a 
support or rest for the ends of the joists. Through the ho- 
rizontal parts of the blocks, C, between the places where 
the ends of the joists will rest, are formed holes to connect 
with the cavities above and below said blocks. The space 
above the horizontal wing of the block, C, and between the 
ends of the joists, may be filled with concrete or with blocks 
of the proper size, to support the blocks. A, placed above 
them. The blocks, D, are for forming chimney and venti- 
lating flues; and they are made with a projection or flange 
upon the middle part of their inner sides of such a hight as 
to meet the inner ends of two adjacent blocks. In places 
where woodwork is to be attached to the wall, recesses are 
formed in the blocks to receive pieces of wood to which said 
woodwork may be nailed. In the upper and lower edges or 
sides of the blocks. A, are formed holes or recesses of any 
desired shape for the cement or mortar, with which said 
blocks are laid, to enter, and thus key or dowel the said 
blocks together. 

^ < ■ > » 
He Wanted to Sell a Patent Jnachlne. 

Soon after dinner yesterday a pleasant-faced man, having 
something wrapped up in a paper under his arm, called at a 
Detroit hotel, and requested a few minutes' conversation with 
the landlord. When they were seated, the stranger began : 
"I am an old landlord myself. I kept hotel in St. Louis for 
twenty eight years." 

" Yes," was the non-committal reply of the landlord. 

"And of course I know all about the inconveniences of 
hotel keeping," responded the man. " There were bugs 
around the beds in my hotel, and there are bugs around the 
beds in any hotel, I suppose. Of course I used to lie to the 
guests, but the bugs were there, and I knew it." 

" What do you mean ? " demanded the landlord, growing 
red clear round to his neck. 

"Just keep right still," replied the man, "for now I'm 
coming down to biz. This is the summer season, isn't it, 
and the only season when bugs bite? In the winter they are 
dormant, and unless there's a fire in the room they don't care 
to get in their work on the weary traveler. Well, the sum- 
mer season is the season for the mosquito also. All hotels 
and houses have mosquitos, and nothing is thought of it. 
They seem to be a sort of necessity. Travelers will raise a 
howl over bugs, but they never grumble at anyone about 
mosquitos." 

" Sir I do you think I keep a junk shop ? " roared the 
landlord. 

" No, sir; I don't. This is a regular hotel, and a very good 
one. As I was going to remark, I have invented and paten- 
ted a machine, operated by a boy and a crank, which you 
and all other landlords want and will have. It is a machine 



Knight's Jiewr Mechanical Dictionary. 

Mr.EdwardH. Knight,the author of the "New Mechanical 
Dictionary," now in process of publication by Messrs. Hurd & 
Houghton of the Riverside Press, Boston, informs us 
that the last sheets of the manuscript of his work have just 
been placed in the printer's hands. The fact is an event in 
the annals of literature in this country, as it marks the sub- 
stantial completion of a great and elaborate undertaking, 
the labor on which has extended over a period of eight 
years. It is difficult to realize how colossal is the task in- 
volved in the preparation of a work of this description. 
Thousands of patents, American and foreign, have been di- 
gested, industrial processes of every nature have been ex- 
amined, and the latest improvements therein noted. Engi- 
neering works, scientific discoveries,and tools of every craft 
have been studied; and finally all this immense collection, 
gathered from the whole field of applied science, has been 
subjected to careful revision and condensation, and, by means 
of ingeniously contrived systems of indexing, rendered in- 
valuable for purposes of reference and research. Add to 
this the labors of artist and engraver,and there is little food 
for marvel that the work has cost $100,000; that it treats of 
20,000 subjects; contains 7,200 engravings ; and that its 
three volumes include 2,800 pages. It is more an encyclo- 
paedia than a dictionary; it is in fact a mechanical and sci- 
entific library, carried up to the latest dates. 

The many extracts froms its pages which we have pub- 
lished will serve to give our readers an idea of its range of 
subjects. No single topic, however, has been wholly repro- 
duced in these columns,as the engravings have been selected 
for their individual interest from the mass of the work, and 
afterwards grouped as seemed to us best befitting their 
character,without any reference to the author's classification. 
A just estimate of the comprehensive nature of the work,and 
its importance to inventors, engineers, and artisans of 
every class and in all libraries, can only be gained by care- 
ful examination of the volumes themselves. The work is 
published in parts, forty of which have appeared; and the 
remaining ones will shortly follow. 

^ < t> » 

A POCKET LUNQ TESTEB. 

Mr. William H. Burt, of Chicago, 111., has patented 
through the Scientific American Patent Agency, August 8, 
1876, a new spirometer, by which the breathing capacity of 
a person's lungs can readily be measured in cubic inches, by 
mercury, oil, glycerin, spirits, water, or any other liquid sub^ 
stance. 




A LIFE-PBESEBVINO CAP AND CAPE. 

Messrs. E. J. McCarthy, of Red Hook, N. Y., and QaStoH 
Wilbur, of Saugerties, N. Y., have recently invented a new 
sleeping cap, the object being to furnish a cap which may an- 
swer the threefold purpose of protecting the wearer from 
cold and storm, of an air pillow, to be used on the cars or ill 
camp, and as a life preserver. The cap is made from rub- 
ber or other material Which is impervious to water or air, 
and is provided with an external envelope, a, which is also 
made from waterproof material, and is united to the band 
of the cap by an airtight seam. A tube, 6, having a suita- 
ble mouthpiece and valve, is attached to the cap, for infla- 



A is a glass bulb for containing the mercury or other li- 
quid substance. B is the rubber tube, with a mouthpiece, 
C ; and D is the scaled tube for measuring the hight of the 
column raised by the lungs. The rubber tube connects with 
a nozzle on the top of the bulb, and the glass tube connects 
with the bottom of the bulb by a return bend. The top of the 
vertical tube is open to the atmosphere, to prevent compress- 
ing the air above the liquid; and a little cap, E, may be used 
for closing it, to exclude dust, etc., and to prevent the li- 
quid from running out by pneumatic pressure. This cap 
must be taken off when in use. It is only necessary to blow 
into the mouthpiece, when the hight of the mercury repre- 
sents the lung pressure exerted. 




ting it while it is on the head. A cape, B, is attached to the 
cap, and is made from waterproof material, and is double: 
at e, so that it may be inflated by blowing through the tube, 
d, which is provided with a mouthpiece and valve. 

It will be seen that, when the cap and cape are not infla- 
ted, it forms an ordinary storm cap, and that when it is in- 
flated the confined air in the space serves to protect the head 
from cold and to afford the necessary buoyancy for a life- 
preserver. This device was patented through the Scientific 
American Patent Agency, August 8, 1876. 
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An African International Exposition. 

Expositions seem to be becoming epidemic. There is our 
own Centennial, named first because actually the largest yet 
held, but to be eclipsed, it is said, by the grand French 
sfiow of 1878. An exposition of marine and life-saving devices 
has lately been in Brussels, Belgium; another ef general 
exhibits, of which we have heard little save the fact of its 
existence, has been held in Finland. There are rumors of a 
grand international display in Australia, soon to occur; and 
now last of all, South Africa announces that a World's 
Fair is to open in Capetown, Cape of Good Hope, on Feb- 
ruary 15. The director general of the African Exposition 
is already en route for Europe and this country; and before 
very long, our manufacturers will be informed that indus- 
tries at the Cape are at the lowest ebb, that an exhibition of 
what other people in the world are doing is needed to wake 
up the colonists, and that probably any portions of Our 
splendid exhibit in Philadelphia will be gladly made part 
of the African show. We advise exhibitors to keep all their 
decorations, show cases, special machines, and extra fine 
goods, prepared for the Centennial, in as good order as pos- 
sible, and not to think of throwing the two first named ar- 
ticles aside when the Exposition is over, as there are plenty 
of opportunities to come,when all such will be found abun- 
dantly useful. 

m t t t m> 

The Effects ol' Physical Culture. 

An official inquiry into the results of gymnastic exercises 
has recently been instituted at a military gymnastic school in 
France. The results of the inquiry, which extended over 
six months, established : 1. That the muscular force is in- 
creased, on an average, 15 to 17 per cent, and occasionally 
from 25 to 30 per cent, while the force has, as we might ex- 
pect, a tendency to become equal on both sides of the body. 
2. That the capacity of the chest is increased by one sixth at 
the lowest. 3. That the weight of the individual is increased 
from 6 to 7 per cent, and occasionally from 10 to 15 per cent, 
while the bulk of the body is diminished, thus showing that 
profit is confined to the muscular system. The increase of 
muscular force was generally confined to the first three 
months of the course. During the last moiety a serious dimi- 
nution usually occurred ; and here the dynamometer gave 
positive indication of the necessity of moderating or suspen- 
ding the exercises. 

' -^-fp-^- 

Dangers of the Sea. 

The steamer Arbitrator left New Orleans, August 9 last, 
for Liverpool. On August 23, when about 100 miles east 
of Halifax, N. S., she struck a ledge of floating ice, and ran 
right upon it as far as the foremast. She then made water 
rapidly, and went down stern foremost, the ice holding her 
up forward. After being in the boats several hours, the 
crew were picked up by the brigantine Baltic, and landed at 
Dublin. 
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AFFABATUS USED IN INDUSTBIAL FBOCESSES. 

Our extracts this week from Knight's " New Mechani- 
cal Dictionary " include apparatus of various kinds em- 
ployed in several industrial processes. Fig. 1 is a 

BONE BLACK FURNACE, 

used for revivifying bone black for the purification and de 
colorization of saccharine solutions. The bone black, D, 

Fig. 1. 



ted ore is conducted by exposing the material to molten lead' 
with which it forms an alloy. The apparatus is 

THE LEAD BATH. 

In the form represented in Fig. 4, the ore occupying the 
Fig. 3. Fig. 4. 




Btinf-Black Furnace. 

charged with impurities, is deposited in the hopper, C, 
where the withdrawal of slides, E, permits it to fall into 
the tubes. A, which are exposed to the heat from the grate, 
H, until the impurities are discharged. Then, by with- 
drawing the slides, F, on the bottom plates, B, it passes 
into the tubes, a b, and is received in vessels, e. At K are 
flues for conducting oif the products of combustion and 
partially drying the black before it is admitted to the tubes, 
A. The process of 

LIME BUBNING 

consists in calcining the carbonate in the form of limestone 
in kilns, during which the carbonic acid is driven off, leav- 
ing oxide of calcium or quicklime. Fig. 2 represents various 
forms of kilns. A B represents the kiln used at Ruders 
dorf, Prussia, and adapted to burn one part wood to four of 
turf. It has five fireplaces, a; b is the ash pit ; e e are open 
ings for regulating the draft, and at d are apertures for 
withdrawing the lime. The kiln is lined with a double 
thickness of fire bricks, the space between which and the 
outer masonry is filled in with well rammed cinders to pre 
vent loss of heat. In the kiln, C, blasts of air are forced 
through the burnt and cooling lime, and mingle with the 

Fig. 2. 






Leaching- Vat. Lead-Bath for Precious Ores. 

central shaft, D, is discharged beneath the column of lead, 
A, which is kept molten by the furnace beneath. The 
heavier portions of the alloy are drawn off by the pipe, G. 
The ore rises through the lead, bringing the particles of pre- 
cious metal in contact therewith. The flow of ore is assis- 
ted by withdrawing air from above by an air pump. In Rose's 
lead bath. Fig. 5, the vessel is suspended in a furnace. 

Fie 5. 




Rosens Lfti'l-Rntli. 

through which extends an inclined tube which discharges 
its contents near the bottom. The tube has a propelling 
screw, with a shoulder and elastic collar at its bearing, and 
a grinding plate at its lower end, which works against a 
grinding surface. Above the mouth of the vessel is a wheel 
which removes the waste ore as it rises to the surface of the 

Fig. 6. 




Lime-Kilns. 

hot currents from the furnaces. The latter are placed around 
the kiln, and air blasts are driven through the fuel. The 
upper end of the kiln is arched over, and the feed hole has a 
removable cover. The kiln, D, has bottom discharge, and 
the furnaces arranged on each side connect with it. A cross 
arrangement of flues counteracts irregu 
larities of draft on the windward and 
leeward sides. Fig. 3 is a form of 

LEACHING VAT, 

used in the process of chlorinating gold 
It is made of two inch plank, and is 
pitched inside. Lead discharge cocks are 
placed at the bottom; and under the false 
bottom, which is fastened so that it will 
remain in place when the vat is over- 
turned, pieces of quartz are loosely laid. 
A pipe inserted into the airtight lids 
leads the chlorine gas from one vat to 
another of- a series. The vat, before the 
admission of gas, is charged with the au- 
riferous material. After the gold is dis- 
solved, water is admitted, carrying off the chloride of gold 
to a vat, When the ore is thoroughly leached, it is dis- 
charged into a car and removed outside the works. Another 
process for the extraction of gold or silver from comminu- 
*Publl8hedIn numbers.br Mesers. Hurd & Houghton, New York city. 



Electro-Plating ApiJoratus. 

molten lead. Fig. 6 represents the apparatus commonly 
employed in 

ELECTROPLATING. 

A is the battery, and B the vessel into which the solution 
of the metal to be deposited is placed. The molds are sus- 
pended from a metallic rod, a h, opposite to which the plate. 

Fig. 7. 



pole, Z. The current produces decomposition, and the elec- 
tro-positive metal is deposited on the object attached to the 
negative pole. 



THE CONVERTERS 



used in steel making are represented in Figs. 7 and 8. 
Fig. 8. 



The 





fd, is hung. Copper, if the solution be of a salt of that metal, 
serves as a soluble electrode, and is dissolved in the same 
ratio as the metal is deposited upon the mold. The battery 
being charged, f d is put in communication with the copper 



HhUfi/'.^ Cnnvfrtnr. 

flve-tun converter is an iron vessel, 14 J feet high and 9 feet 
in diameter externally, of a bulbous shape, and hung upon 
trunnions. The lower hemisphere is truncated, giving a 
flat botiom, five or six feet in diameter. The upper hemi- 
sphere terminates in a large neck inclined sidewise, so that 
a flame issuing under pressure from the mouth of the up- 
right converter is obliquely directed into a chimney, guard- 
ed by a hood. The whole vessel has a rude resemblance to 
a pear. It is supported by heavy trunnions on each side of 
the center, and revolved upon these by hydraulic power. 

This huge iron bottle, with its neck awry, is lined with a 
foot of refractory material, known as ganister, to preserve 
the iron shell. The trunnion is hollow, and a passage from 
it runs down the outside, looking like a strong rib in the 
iron surface, to the bottom, where it communicates with the 
tweers. The bottom of the Holley converter is movable, 
and when taken out looks like a great plug of fire brick, two 
feet high, resting upon a cast iron disk. The tweers, or 
nozzles for the blast, are imbedded vertically in the lining, 
and present ten groups, each containing a dozen three- 
eighth inch holes. The aggregate area of these openings 
is equal to that of a single tweer 4'1 inches in diameter; but 
the thorough agitation produced by dividing the blast se- 
cures much greater useful effect. The pressure of the 
blast is twenty-five pounds per square inch. 

The converter in its upright position, being heated by a 
charge of coals and the blast, is turned mouth downward 
to vomit out the glowing coals, then upon its side to receive 
its charge, which runs from the cupola furnace above,along 
a trough, and plunges into the mouth of the converter. The 
position of the retort as this time prevents the charge from 
running into the tweers before the blast begins. After- 
wards the pressure of the air itself keeps the passages clear. 
Then the blast is let on, and the converter swung back to 
a vertical position. A tongue of white flame comes roaring 
out of the mouth. The silicon of the pig oxidizes first, with- 
out very intense flame; but as the graphite and especially 
the combined carbon begin to burn also, the heat rises to 
some 5,000° Fah., and the light is so brilliant as to cast 
shadows across full sunshine. 

In fifteen or twenty minutes the marvelous illumination 
ceases more suddenly than it \)egan. The volume and bril 
liancy of the flames diminish together with startling ra- 
pidity. This change of the Bessemer flame marks the 
elimination of most of the carbon, and indicates the critical 
moment. When it arrives, the blast is stopped, the con- 
verter is turned upon its side, and 600 pounds of melted 
spiegeleisen are turned into it, as the pig was previously 
charged. The reaction is instant and violent. The manga- 
nese of the spiegeleisen combines with any sulphur that 
may remain in the bath, forming compounds which pass 
into the slag. It also decomposes, in the slag, silicates of 
iron, taking the place of the iron and returnin g it to the 
bath.^ Finally, the carbon and manganese together reduce 
the oxide of iron formed during blowing, which would de- 
stroy the malleability of the iron. This 
is quickly accomplished, and now the 
gigantic converter, like a monster weary 
of drinking boiling iron and snort- 
ing fire, turns its mouth downward, and 
discharges its contents into a vast kettle 
or ladle, brought underneath for the pur- 
pose by one of those intelligent cranes 
that stand around, so silent and so help- 
ful. The ladle is swung over the molds 
ranged round the side of the semicircular 
pit below, like a row of Ali Baba's oil 
jars, each capable of containing a bandit. 
The white, one would almost say trans- 
parent, metal is drawn off into these 
through a tap hole in the bottom of the 
ladle, retaining the slag which floats on the surface till the 
last. When the first mold is filled, the plug is closed, the 
ladle swung round to the second mold, and so on till all the 
steel is thus cast into ingots, the size of which varies with 



pole, C, by a copper wire, and a 5 is connected with the zinc j the kind of work for which the steel is required. A thin 
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steel plate is placed on the top of each casting immediately 
the mold is filled, and over this a bed of sand is placed, and 
speedily and firmly pressed down. 

As soon as the ingots have solidified, and while they are 
Btill glowing, the molds are lifted off them by means of an 
hydraulic crane, and afterwards the ingots are picked up by 
tongs attached to the same machinery, and are carted away, 
all red hot, to the hammer shops, where they are thumped 
and rolled or otherwise tortured into their required forms 
of rails, tires, and plates. 
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Tbe Inverse Rotation of tlie Radiometer an EflTect of 
Electricity. 

To the Editor of the Seientific American : 

In a former communication to the Scientific American, I 
endeavored to show that the direct rotation of the radiome- 
ter was an effect of electricity, Before attempting to ex- 
plain the inverse rotation, it will be necessary to state briefly 
some new facts which my electroscopic researches have led 
me to establish. 

In order to ascertain the electric state of their inner sur- 
faces,! exposed,to solar radiation,glass receivers such as are 
used for the air pump. By means of the proof plane and 
electroscope, I found that this surface was electrified nega 
tively, and even to a greater degree than the exterior. 
This excKss of energy I attribute to the numerous reflections 
from the interior. If, however, we hold one of these elec- 
trified receivers near the Bfihnenberger electroscope, taking 
care that it does not come in contact with it, the electro- 
scope at once indicates the presence of positive electricity. 
As both the outer and inner surfaces are negatively electri- 
fied, this phenomenon must be attributed to the electricity 
developed in the interior of the glass itself by its molecular 
polarization and feeble conductivity. The following exper- 
iment confirms this explanation If we remove from the 
exterior, by means of the proof plane, a portion of the neg- 
ative electricity, and then approach, as before, the globe to 
the electroscope, a remarkable increase of positive electri- 
city is at once shown. The same results are observed in the 
radiometer. 

I next examined the electric slate of the exterior of the 
radiometer globe when placed in partial obscurity and mois- 
tened with ether. There are no signs whatever of electricity, 
as long as the inverse rotation continues ; but as soon as the 
direct rotation commences — on account of the obscure radia- 
tions given forth by the surrounding bodies — positive elec- 
tricity manifests itself and rapidly increases. While in this 
state, I exposed the radiometer to solar radiation, and I 
found that this positive electricity remains quite a long 
time, and that, notwithstanding the positive charge on the 
exterior, the direct rotation continues with its usual rapid- 
Ity. 

The fact last mentioned enabled me to determine by ex- 
periment the electric state of the inner surface of the radi- 
ometer globe. Only two suppositions can be made in regard 
to it : either the electric state of the inner surface is depend- 
ent,by means of molecular polarization, upon the electric state 
of the exterior, or it is independent. In the first supposi- 
tion the interior face is electrified positively when the exte- 
rior is electrified negatively, and vice versa. The second 
supposition may be divided into three hypotheses, for we can 
admit that the interior is constantly, under the same cir- 
cumstances, either neutral, or negative, or positive. Hence 
we have in all four hypotheses, d priori, namely: 1. Inner 
surface is dependent upon electric state of exterior. 2. In 
ner surface is independent and neutral. 3. Inner surface is 
independent and negative. 4. Inner surface is independent 
and positive. 

Now of these four hypotheses, the fourth alone is verified 
by experiment. This I have established as follows : In one 
series of experiments I charged the exterior of the radiom- 
eter with positive electricity by exposing it to solar radia- 
tion. In a second series I charged the same surface with 
positive electricity by exposing it to solar radiation after 
moistening it with ether. Each experiment comprised two 
operations. I touched a certain number of times the exte- 
rior of the glass globe with the proof plane, and I carefully 
observed the electroscopic signs of the Bdhnenberger elec- 
troscope when brought in contact with the proof plane ; 
then I approached to the electrometer the glass globe which 
had been partially discharged by the preceding experiment, 
and I again observed the signs given by the electroscope. 
In the case that one of the first two hypotheses expresses 
the real state of the inner surface of the radiometer under 
the influence of radiation, on approaching the glass globe 
we should have, in both series of experiments, electroscopic 
signs of equal intensity for equal electric changes of the 
exterior surface, manifested by the equality of those of the 
proof plane. Now this does not take place. In my experi- 
ments on the approach of the globe, the electroscopic signs 
in the second series surpass in intensity those observed in 
the flrst series. These results agree perfectly with the 
fourth hypothesis, but are in open disagreement with the 
third. Any one can easily see this, with a little attention, 
by considering the layers of electricity produced in the in 
teriorof the glass walls by molecular polarization. The 
fourth hypothesis is, then, the true one, and the inner sur 
face is electrified positively. 

The explanation of both the direct and inverse rotation 
follows naturally from these facts and those communicated 
in my former note. For, since the inner surface, when ex 
posed to luminous or calorific radiations, is electrified posi- 
tively, the direct rotation is a necessary consequence of the 



attractions and repulsions Ivhich this positive electricity ex. 
erts upon the free electricity of the vanes. This rotation 
continues when the radiometer is surrounded by light, be- 
cause a perfectly homogeneous layer of electricity upon the 
inner surface is almost impossible. 

The inverse rotation occurs in two circumstances: 1. 
When the instrument, having been exposed to radiation 
which produces a direct rotation, is allowed to cool slowly. 
2. When the radiometer at the ordinary temperature is 
cooled suddenly, for instance, by moistening it with ether. 

In the first case, the electricity, which the globe acquires 
when exposed to radiation, disappearing very slowly, as ex- 
periments show, an inversion of the movement can be pro- 
duced by an inversion in the signs of the electricity of the 
vanes. In fact, in accordance with the principle of recipro- 
city, the emission of the radiations gives rise in the vanes to 
a development of electricity equivalent and contrary to that 
which absorption has producedthere. By this development 
of electricity, the vanes would return to their neutral state 
if the electricity produced by absorption had not passed in 
part from the vanes into the rarefied gas of the globe. Now 
this passage took place with a greater energy as the rotary 
movement of the vanes had renewed more frequently the 
mass of air in contact with them. Hence the electric effect 
of the emission will be to change the signs and to diminish 
the charge of free electricity of the vanes. In the second 
case, where the cooling is produced by moistening the exte-, 
rior, the globe remains in its neutral state. For, as I have 
above remarked, during the whole time of the inverse rota- 
tion the cooled surface of the globe gives no sign of elec- 
tricity. It appears that the cooling itself is not capable of 
producing electricity, but that the passage of a radiation 
through the surface is absolutely required. In these condi- 
tions, the vanes become charged with negative electricity up- 
on the dark, and positive electricity upon the bright, side, by 
reason of the emission, at the same time that the radiations, 
given forth by the vanes and absorbed by the inner surface 
of the glass globe, electrify the latter positively. Thus the 
electric theory of the radiometer explains quite well the 
principal phenomena which have been observed up to. the 
present time. I hope to make, hereafter, a study of all the 
particular movements which different observers have pub- 
lished in the compte rendu of their experiments. I will only 
say now that the most remarkable of them, namely, the ro- 
tation of the radiometer globe when an obstacle is put to 
the rotation of the vanes, as discovered by Schuster, is in 
entire conformity with the above theory, while it constitutes 
a very serious objection to the hypothesis of mechanical im- 
pulsion by radiation. Joseph Delsaulx, S. J. 

11 Ruedes Recollets, Louvain, Belgium. 



Petroleum as a lilglitnln^ Conductor. 

The destruction of oil by lightning this year has been re- 
markable, amounting to 242,412 barrels, from January 1 to 
July 31 of this year, or rather from April to August ; there 
were no fires from this cause in January, February, or March, 
two in April, none in May. four in June, and five in July. It 
is scarcely necessary to inform our readers that the oil de- 
stroyed is in closed-top iron tanks, and the lightning, strik- 
ing these, explodes the gas that collects in the space above 
the oil, scatters the oil, and sets it on fire, and in this way 
often communicates to other tanks in the immediate vicinity. 
The theory most commonly received in the oil regions of the 
cause of such frequent lightning strikes is that the gas, 
which, it is well known, is continually escaping from the 
oil in these tanks, rises to some distance above the tanks, 
acts as a conductor, attracts the lightning, and the damage 
is done. One peculiar feature in the history of these acci- 
dents is, so far as we have been able to learn, no iron-topped 
tank has been struck, but in every case wooden-topped ones. 
We have made special inquiries on this point with the uni- 
form result given. So far, attempts to protect tanks with 
lightning rods have been failures ; at Dilks' Station, a num- 
ber of rods, supposed to be ample protection, were placed 
about the tanks, but they were no protection against this 
summer's bolts. It may be interesting, to those not acquain- 
ted with the oil business, to state that, in losses occurring in 
this way, all the oil in the pipe line to which the tanks be- 
long is assessedpro rata for the loss ; that is, the law of gen- 
eral average, so well known in marine law, is applied in 
this case. — Stowell's Petroleum Reporter, 

Remarks : — If it were possible to carry the rods entirely 
above the rising gas, then the rods would be a complete pro- 
tection. But the probabilities are that the rods mentioned 
were either immersed in an atmosphere of explosive gas, 
which the lightning necessarily ignited before it reached the 
rods, or the rods, like the majority that Sre put up, were 
not properly connected with the earth, consequently could 
not protect anything. A lightning rod not suflScjently joined 
to the earth is of no more use in conducting lightning than 
is a pipe with one end stopped up to conduct water. 

We wish that some of our readers would give us the par- 
ticulars of the rods at Dilks, describing especially the nature 
of the ground connections. 

^ <t > » 

Explosive Agriculture— Dynamite vs. Plows. 

The agents of M. Nobel, the well known inventor of nitro- 
glycerin, have lately found a novel use for dynamite in 
grape culture, which suggests further possibilities. The 
explosive was not used for its chemical effect, but in a purely 
mechanical way, literally to " shake up " the earth and allow 
the free percolation of water and the access of air to the 
roots of the vines. To this end holes were made in the soil 
about ten feet in depth, and at points where no roots of the 
vines were likely to be injured. Then cartridges of dyna- 
mite were introduced and exploded, and the result was that, 



for the entire depth noted, the earth was made loose and 
friable. The ground, in short, was not only rendered in 
better condition than could have been effected by plow and 
harrow; but every phylloxera, so the writer says, on roots 
of the vines was killed. The quantity of dynamite used is 
not stated, but it is likely to have been but small, just enough 
to shake the soil without blowing up the vines. 

It seems to us that the use of dynamite in agricultural 
operations need not stop here. Instead of breaking up old 
pasture lands with the plow with great labor, the farmer 
might bore holes here and there, drop dynamite cartridges, 
blow them up, and in a second find his soil loosened and all 
noxious worms and insects therein destroyed. Dynamite, 
however, is a dangerous material, and hardly one of which 
to counsel the indiscriminate use; but nevertheless it might 
prove a profitable venture for engineers and powder and ni- 
tro-glycerln manufacturers, and others who may safely and 
lawfully be trusted with the explosive, to offer their services 
In breaking up land for farmers. 

^ < »> » 

FBACTICAL MECHANISM. 
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PATTERN MAKING. 

We may now commence a series of examples, accompa- 
nying each example with the explanations and considerations 
necessary to, and governing the method of, the construction 
chosen. Fig. 86 represents a drawing of a gland for which 

Fiq.86. 




a pattern is required. Now this is a very simple pattern, 
and yet there are at least six different methods of making 
It, any of which may be followed, as will appear more clear- 
ly to the reader by his glancing over Figs. 87, 89, 90, 92, 
93, and 94. The first question Is how to determine which 
method is the most suitable. Let us suppose the pattern 
maker to be uninformed of the purpose the casting is to 
serve, or how It Is to be treated: In such a case he Is guided 
partly by his knowledge of the use of such patterns, and a 
consideration of being on the safe side. The form shown In 
Fig. 87 would suggest itself as being a very ready method 
of making the pattern ; by coring out the hole, it can be 
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made parallel, which the drawing seems to require. The 
advantage of leaving the hole parallel is that less metal 
will require to be left for boring, in case It should be neces- 
sary; because, if the hole is made taper, the largest end of 
the bore will require to have the proper amount of allow- 
ance to leave metal sufficient to allow the hole to be bored 
out true, and the'smaller end would, therefore, have more 
than the necessary amount : while just the least taper given 
to the exterior would enable the molder to withdraw the 
pattern from the mold. Made in this way, it would be mold- 
ed as shown In Fig. 88, with the flange uppermost, because 
almost the whole of the pattern would be Imbedded in the 
lower part of the flask, the top core print being all that 
would be contained in the cope; and even this may be omit- 
ted if the hole requires to be bored, since the lower core 
print will hold the core sufficiently secure in small work, un- 
less the core is required to be very true. The parting of the 
mold (at C D, In Fig. 88) being level with the top face of the 
flange, much taper should be given to the top print (as 
shown in Fig. 87), so that the cope may be lifted off easily. 
Were this, however, the only reason, we might make the 
top print like the bottom one, providing we left it on loose. 
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or made it part from the pattern and adjust to its place on 
the pattern by a taper pin; but another advantage is gained 
by well tapering the top print, in that it necessitates the ta- 
pering of the core print at that end; so that, when the two 
parts of the mold are being put together, that is to say, 




thermore, the metal there is more dense, heavier, and 
stronger than it is at the top, for the reason that the air or 
gas, which does not escape from the mold, leaves holes in the 
top of the casting or as near to the top as they can, by rea- 
son of the shape of the casting, rise. The bottom metal 
also has the weight of the metal above it, compressing it, 
and making an appreciable difference in its density. It must, 
therefore, be remembered that faces requiring to be particu- 
larly sound should be cast downwards, or at least as near 
the bottom of the mold as they conveniently can. Follow- 
ing this principle, our gland will require to be molded as 
shown in Fig. 91, P P representing the line of the parting 
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when the cope is being put in place, if the core has not been 
placed quite upright, its tapered end may still arrive and ad- 
just itself in the conical impression, and thus correct any 
slight error of position of the core. The size of the core 
print should be, at the part next the pattern, the size of the 
core required; for if the extremities are made of the size of 
the core, and the taper or draft is in excess, there will be 
left a useless space around the core print, as shown at A B 
in Fig. 88, into which space the metal will flow, producing on 
the casting, around the hole and projecting from the end face, 
a useless web, which is called a fin, which will of course re- 
quire to be dressed off the casting. 

We will now suppose that our piece, when cast, is to be 
turned under the flange and along the outside of the hub or 
body, and that the hole also is to be bored. In this case the 
pattern made as above would still be good, but could be 
much more easily made and molded if it has to leave its own 
core, itsshape being as shown in Fig. 89: because the trouble 




the mold, it is expanded by heat; and as it cools, it contracts, 
and a casting is, therefore, when cold, always smaller than 
the size of the mold in which it was made. Brass castings 
are generally said to be smaller than the patterns in the pro- 
portion of one eighth per foot, and cast iron castings one 
tenth inch per foot; and so, to avoid frequent calculations 
and possible errors, the contraction rule has the necessary 
allowance in every division of the foot and of the inch. It 
is not, however, to be supposed that the possession of such 
a rule renders it possible for the pattern maker to discard all 
further considerations upon the contraction of the casting; 
because there are others continually stepping in. Such, for 
example, is the fact that the contraction will not be equal all 
over, but will be the greatest in those parts where the cast 
ing contains the greatest body of metal. If we are required 
to make a pattern for a brass, such as shown in Fig. 95, its 
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of the mold ; so that, when the cope is lifted off, the loose 
hub. A, will rise with it, leaving the flange imbedded in the 
lower half of the mold. It is evident that in this case the 
pattern must be made as shown in Fig. 90, the body and 
core prints being in one piece and the flange in another, fit- 
ting to an easy fit on to a parallel part on one end, and ad- 





of making a core is obviated, and the core is sure to be in 
the center of the casting, which it seldom is when a core is 
used. We must, however, allow more taper or draft to a 
hole in a pattern than is necessary on the outside; about one 
sixteenth inch on the diameter for every inch of hight on 
work of moderate size is sufficient. The allowance for bor- 
ing should be one sixteenth inch at the large end of the 
hole, providing the diameter of the hole is not more than 
five or six inches, slightly exceeding this amount as the di- 
ameter increases; whereas, if the pattern had been made 
with core prints, an allowance of one eighth inch for small, 
and three sixteenths inch for larger, work would be required. 
These are the advantages due to making the pattern leave 
its own core. We have still to bear in mind, however, that, 
if the casting require a parallel hole, a core must be used; 
and furthermore, if the hole is a long one, we have the fol- 
lowing considerations : The separate dry sand core is strong, 
er, and therefore better adapted to cases where the length 
of the hole greatly exceeds the diameter. Then again, if 
the hole require to be bored parallel, it can be more readily 
done if the hole is cast parallel, because there will be less 
metal to cut out. The casting also will be lighter, entailing 
less cost, providing it has to be paid for by the pound, as is 
usually the case. Themolderis given more work by making 
the core; but the saving in metal and in turning more than 
compensates for this, provided the length of the hole is 
greater than the diameter of the bore. 







joining the core print, as shown at A. For glands of mode- 
rate size, this method is usually adopted, and it answers very 
well for short pieces ; but in cases where the length of the 
body approaches, say three diameters, the horizontal position 
is the best, and the pattern should be made as shown in Fig. 
92, 93, or 94. Even in short pieces, when the internal diameter 
approaches that of the external, this plan is the best, be- 
cause it is difficult for the molder to tell when his core is 
accurately set in position. 

For a pattern to be molded horizontally. Fig. 93 shows 
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Let it now be required that the casting is to be finished all 
over, such as for a gland for a piston rod. It would, in that 
case, be preferred that, if the casting should contain any 
blow or air holes, they should not be on the outside face of 
the flange, and this will necessitate that the piece be molded 
the reverse way to that shown in Fig. 88: that is to say, it 
must be molded as shown in Fig. 91, with the flange down- 
wards; for it may be here noted that the soundest part of a 
pasting is always that at the bottom of the mold; and fur- 



the best style in which it can be made. Its diameters are 
turned parallel ; the required draft is given by making the 
rim of the flange a little thinner than at the hub, and by 
making the end faces of the hub and the core prints slight- 
ly rounding. If the hub is very small, as, say, a half inch 
or less, and the flange does not much exceed it, the pattern 
may be made solid, as shown in Fig. 92; but if the hub be 
small and the flange large, it should be made as shown in 
Fig. 94. 



'M.Q^. 




To construct the pattern shown in Fig. 87, we proceed as 
follows : From a piece of plank, we saw off a piece of wood 
a little larger and thicker than the required flange, measur- 
ing with a contraction rule, that is to say, a rule specially 
made for the pattern maker, and having its measurements 
larger than the actual standard ones in the proportion of one 
eighth inch per foot : so that a foot on a contraction rule is 
12^ standard inches, and an inch is 1^ standard inches. 
The reason for this is that, when the metal is poured into 



7- - - A 

bore being six inches in diameter and its length ten inches, 
we shall find that the diameter of the casting will be less at A 
B than can be accounted for on the basis of a contraction of 
one eighth inch per foot; and furthermore, the projection in 
the middle of the brass, which is sometimes provided in- 
stead of flanges to prevent the brass from moving endwise 
in the box, will cause the sides of the hexagon to cast hol- 
low in their lengths; so that a straight edge, placed along 
the bevel from C to D, would touch the brass at each end, 
and not in the middle. 

In the smaller sizes of patterns, however, such as those of 
6 and less inches in diameter, there is another and a more 
important matter requiring attention, which is that, after a 
molder has imbedded the pattern in the sand, and has rammed 
the sand closely around it, it is held firmly by the sand and 
must be loosened before it can be extracted from the mold. 
To loosen it, the molder drives into the exposed surface of 
the pattern a pointed piece of steel wire, which he then 
strikes on all sides, causing the pattern to compress the sand 
away from the sides of the pattern in all directions; and as a 
result, the mold is larger than the pattern. In many kinds 
of work, this fact may be and is disregarded ; but where ac- 
curacy is concerned, it is of great importance, especially in 
the matter of our example (brasses for journals), for they can 
be chipped and filed to fit their places much more rapidly 
than they can be planed, and it is necessary to have the cast- 
ings as nearly of the correct conformation as possible. In 
cases where it is necessary to have the castings of the correct 
size without any work done to them, the shake of the pat- 
tern in the sand is of the utmost importance. If he is re- 
quired to cast a piece of iron 3 inches long and 1 inch square, 
supposing the pattern were made to correct measure by the 
contraction rule, the molder, by rapping the pattern (as the 
loosening it in the mold is termed), would, by increasing the 
size of the mold above that of the pattern, cause the casting 
to be larger than the pattern : that is to say, it would be 
longer and broader, and therefore, in those two directions, 
considerably above the proper size, since even the pattern 
was too large to the amount allowed for contraction. The 
depth, however, would be of correct size, because the loos- 
ening process or rapping does not drive the pattern any 
deeper in the mold. It follows that, to obtain a casting of as 
nearly the correct size as possible, the pattern must be made 
less in width and in length than the proper size, to the 
amount of the rapping ; and to ensure that the molder shall 
always put the pattern in the sand with the same side up- 
permost, the word "top" should be painted on the face in- 
tended to lie uppermost in the mold. The amount to be al- 
lowed for the rapping depends upon the size of the pattern, 
and somewhat upon the molder, since some molders rap the 
patterns more than others: hence, where a great number of 
castings of accurate size are required, it is best to have two 
or three castings made, and alter the pattern as the average 
casting indicates. For castings of about 1 inch in size, the 
patterns may be made ^ inch too narrow and the same 
amount too short; but for sizes above 6 inches, allowance for 
rapping may be disregarded. 

In patterns for small cast gears, the rapping is of the ut- 
most consequence. Suppose, for instance, we have 6 roll- 
ers of 2 inches diameter, requiring to be connected together 
by pinions, and to have contact one with the other all along 
the rollers: if we disregard the allowance for rapping, the 
pinions will be too thick, and we shall require to file them 
down, entailing a great deal of labor and time, besides the 

rapid destruction of files. 

^ < i > » . 

Garden Bulbs. 

Now is the time when bulbs should be taken up and stowed 
away, as ':the leaves of the plants become ripe and brown, 
and the roots will die if the plants remain too long in the 
ground. The bulbs should be put away in the shade to dry 
for a few days ; then the tops, roots, and rough skin should 
be removed, and the bulbs put in paper bags, properly la- 
beled. Bulbs that have flowered in water should, as soon 
as the flowers begin to fade, be removed and planted in 
earth, where they will get a little nourishment for the fu- 
ture good of the bulb ; but even then the bulbs is weak- 
ened, and bulb will not flower as well in water twice, though 
ihey will serve for planting in the garden. 
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IKFBOVED CBOSSHEAD FOB 'LOCOMOTIVES. 

Mr. W. A. Alexander, the inventor of the new locomotive 
link which we recently illustrated, has also devised an im- 
proved crosshead for locomotives, which is represented in 
perspective, Fig. 1, and section, Fig. 2, in the accompanying 
engravings, The general object is to render the crosshead 
easily adjustable at the wristpin and jaws, so that a close 
fit and steady motion in the guides are obtained, and so that 
the device will possess greater durability. The crosshead is 
cast in the usual manner, and has side recesses back of the 
piston rod socket, for the insertion of the detachable wrist- 
pin, A. The latter is turned true in the lathe and is iitted 
into the recesses by side guide plates, which are secured by 
pins to the jaws of the crosshead. These jaws are not 
planed square, but are made at a slight angle to the hori- 
zontal axis of the head, as shown in Fig. 3. In relatively 
opposite directions on the sides of the jaws, tapered wedges, 
B, are placed, forming a square base support for the top and 
bottom steel plates, C, which are secured firmly to the cross- 
heads by countersunk steel bolts. The wedges have aper- 
tures for the passage of these bolts, which are loosened or 
tightened by a key introduced into interior recesses of the 
jaws. 

It is claimed for the invention that one pair will outlast 
any engine, and effect a saving of fifty per cent in repairs 
of connecting parts, that when the guides are once set true 
with the cylinders they will never need relining, and that 
they can be sfecured to the frame without the intervention 
of liners. The mode of obtaining a perfect alignment of 
the crosshead and guides with the cylinder will be seen from 




the following . The center line on the jaw of the crosshead, 
is cut in when on the planer, the guides being fitted and set 
true with the cylinder without liners; and secured with 
bolts or rivets and steady-pinned, and may be taken down 
and planed off the entire length whenever necessary, and 
replaced without the necessity of relining. The crosshead 
being in place, with the adjustable keys loose, is set true 
with the guides, with the rule, caliper, or compass by the 
center line on the jaws of crosshead. Thus it will be seen 
that no matter whether it be the guides or the jaws of the 
crosshead that are worn, it is only necessary to take up the 
wear with the adjustable keys, setting the head by the line, 
to insure both guide and crosshead being in perfect line 
with the cylinder. The piston rod and pump rod, it is fur- 
ther claimed, cannot get out of line, thus securing immuni- 
ty from the breaking of pump lugs and the cutting away 
of the crosshead eye by the piston rod. The adjustable wrist 
pin gives at all times a round pin, effecting a great saving 
in the cost of brasses, oil, etc., and obviating a great amount 
of friction. Whenever it becomes necessary to take the 
piston rod out, by removing the wrist, direct access may be 
had to the end of the rod in order to back it out. These 
wrists can be made of cast steel at a very slight advance on 
the cost of cast iron. 

Patented through the Scientific American Patent Agency, 
October 6, 1874. For further particulars address the in- 
ventor, W. A. Alexander, P. 0. box 130, Mobile, Ala. 



Repairing I^eaky Cellar Walls. 

The season now at hand is the one most important for ma- 
king cellars dry and cleanly. In fact, the repairing of leaky 
cellar walls should never be delayed, since the crevices are 
continually widened by the water soaking through. Ce- 
ment, tar, and water glass are the best materials for the pur- 
pose, but the last two can only be used at a time when the 
cellar is dry, as in winter, perhaps even in September, or 
after drying and airing it in winter by artificial means. 
When nearly dry, the leaky portions of the wall can be read- 
ily recognized, and should be marked with charcoal. Holes 
and cracks should first be filled with hydraulic cement. The 
marked places, when dry, should be coated three to four 
times with a solution of 1 volume of commercial water 
glass in 2 of water, and finally, after becoming perfectly 
dry, with a solution of 1 volume of water glass in J volume 
of water. Instead of the solution of water glass, tar, kept 



quite liquid by heating, may be laid on a number of times 
If cement is to be employed, the marked portions of the 
wall should be cut out wedge-shaped, and carefully filled 
with a, cement, rather thickly made up, with i sand. If 
the cellar cannot be dried, the moist places should be cut 
out somewhat deeper (4 to 6 inches), and filled with cement, 
by placing a tube of material, about as thick as a finger, in 
the middle, and packing the cement in tightly around it, 
and, if necessary, holding it in place with a board until it 
hardens, while the water escapes through the tube without 
exerting any pressure upon it. After 30 to 30 days, the 
opening may be plugged up. 



IMFBOVED AIB FUMF. 

The invention herewith illustrated is a new and simple 
air-compressing device, made of small size and excellently 




adapted for use wherever liquids are to be raised by air 
pressure, and similar light work is to be done. 

The general arrangement, as seen from the illustrations, is 
that of an oscillating engine, with the difference that in this 
pump thecylinder moves up and down,andthe airis discharged 
or exhausted through the hollow piston rod, according as 
the pump used for purposes of plenum or vacuum. This 
arrangement does away with the complicated pipe connec- 
tions, etc., necessary on double-acting pumps. The lower 
end of the hollow piston rod is, by means of a piece of flex- 
ible tubing, connected with the receiver or vessel operated 
upon by the pump. 




The operation is as follows : By moving the hand lever, 
consisting of the frame containing the guides, piston rod, 
and piston, the two flywheels are rotated, and the momen- 
tum acquired by these is sufficient to bring the cylinder to a 
point where the resistance of the compressed air is equal to 
that in the receiver. At this point the guides (on hand lever) 
and the crank (formed on the flywheels) stand at such an 



angle as to work like a toggle joint and press the cylinder 
to the end of its stroke with great force. The same repeats 
itself in the other half of the rotation. All the bearings are 
amply large, of cast steel, and exactly in line, as the pumps 
are made by special tools. The clearance at top and bottom 
of the cylinder is reduced to a minimum, thereby, it is 
claimed, insuring a perfect expulsion of air ; the valves are 
of expressly cured leather, which does not become hard, and 
backed by brass plates ; said valves are as large as the diam- 
eter of the cylinder and piston will allow. The piston and 
stuffing box packing are likewise of the best material. 

Several of these Centennial pumps are on exhibition at 
the Fair oi the American Institute, New York city. We 
learn that one that has been in hard use for seven months in 
Philadelphia, in a large beer saloon, without being taken 
apart, is at present in the best possible condition. The ma- 
nufacturer also builds vacuum gas-condensing pumps for 
higher pressure, or simple gas transferrers, on the same 
styles as those shown in the engravings, whose cylinders 
are from two by four inches up to six by seven inches. 

Patent now pending. For further information apply to 
H. Weindel, 460 Dillwyn street, Philadelphia, Pa. 

* < »> » 

IMFBOVED BUCKET EAB. 

We illustrate herewith a new ear for buckets, kettles, 
coal hods, etc. , which is constructed so as to be very strong 
and not liable to be torn out. Its application to a bucket is 
shown in Fig. 1. From Fig. 2 it will be seen that the ear is 
formed of a piece of any suitable metal, stamped or cut out, 
and bent in the middle so as to form a loop and clasping 
pieces, which extend, one on the inside, the other on the out- 
side, of the bucket. The plate is so pressed that a groove 
will be formed to fit around the wire at the top of the ves- 
sel, and also so that it may be attached over a seam, as 




shown. The rivets then pass through the side of the ves 
sel and through both parts of the ear. 

Patented June 27, 1876. For further particulars address 
the inventor, Mr. Joseph F. Donkin, St. Clair, Schuylkill 
county. Pa. 

^ < l > » 
JHetals Absorbed b> Plants. 

Professor P. B. Wilson has shown that plants take up 
free silica from the soil, in the form of diatom shells, 
which are deposited in the stalks of the plants. In a Dutch 
technical journal. Dr. De Loos states that vegetables are ca- 
pable of taking up metallic particles from the soil. Con- 
sulted by a family suffering from lead poisoning, he found 
that they resided in the neighborhood of a place where the 
manufacture of white lead had been carried on some years 
previously, and they partook of vegetables grown on the 
spot. Dr. De Loos thereupon examined specimens of red 
beet, endive, and carrots, and found lead in all. In a beet 
weighing 1'43 lbs., he found the equivalent of 0'15 grain 
of metallic lead ; in six carrots, weighing together 0'6 lbs., 
he found 2 7 grains of lead. The metal was also present in 
endive ; and the ashes of the plants contained traces of cop- 
per, which, he thinks, existed as an impurity in the lead. 

< < t > » 

A NeTV Electric Fire Alarm. 

A new electric fire alarm, devised by M. Gaulne, of Paris, 
was recently described at a session of the Belgian Society 
of Civil Engineers. A metal box, fixed to the wall or ceiling 
of the room, has two metal columns which receive the con- 
ducting wires from below, and to which are attached two 
sensitive plates, the upper ends of which meet near the 
summit of the box at an acute angle when brought together. 
Each plate is made partly of steel and partly of an expans- 
ible metal, the steel being on the inside and extending 
to the end of the plate, the expansible metal being the 
shorter. The effect of heat on these plates is to cause the 
outer metal to expand ; and the steel ends being brought in 
contact, connection is established between the wires, and a 
bell is sounded. 

Besides serving as a fire alarm, the invention is intended 
to act as an ordinary call bell, and to this end a vertical rod, 
spring-supported, has at its upper extremity an index which, 
when the rod is drawn down by a cord similar to a bell pull 
on its lower end, rubs against the sensitive plates and thus 
establishes the current. 

The degree of expansion of the outer metal of the plates 
being known, it is only necessary to approximate. the ends 
more or less closely to cause contact to occur at any thermo- 
metric point and the bell to sound. A needle attached to one 
plate moves over a dial marked with degrees and fractions. 
This plate is moved toward or allow to spring from the 
other by means of a regulating screw, and thus the needle 
may be adjusted at any degree. 
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THE SEA OULL. 

A traveler, making his first voyage across the ocean, is 
astonished to find birds following in the ship's wake a 
thousand or more miles from land. That such small ani- 
mals should be gifted with the endurance necessary for keep- 
ing on the wing for a week continuously, with the excep- 
tion of an occasional rest on the surface of the ocean, is cer 
tainly an extraordinary proof of the muscular power and 
vitality of this species of the winged tribe. 

These birds are nearly all members of the gull species {la- 
ms, of Linnaeus), of which the largest genera arelarusglaucus 
(Brttnnich), which measures 30 inches in length, and has a 
wing breadth of 5 feet, and the larus marinus (Linnaeus), 
which is nearly or quite equal in size to the I. glaiicus. The 
gull family has several general characteristics, among which 
may be mentioned the curvature at the end of the bill, the 
length and pointed form of the 
wings, and the web between 
the toes, the hind toe being 
short and elevated. TheLma- 
rinus, commonly called the 
black-backed gull, may be 
distinguished by the dark 
slate color of its back and 
wings, its black primary fea- 
thers tipped with white, and 
its yellow legs and feet. This 
species is found in summer 
on the coasts of New En- 
gland, and in winter travels 
as far south as Florida, its 
favorite breeding places be- 
ing on the coast of Labrador. 
It flies high, and has a ma- 
jestic carriage in the air: it 
encounters the fiercest gales, 
and swims well but slowly. 
It preys on fish, young birds, 
and carrion, indeed on any- 
thing but vegetable food ; it 
is tyrannical towards weaker 
birds, but is naturally very 
cowardly. Its eggs are good 
eating, and the young birds 
are killed and salted by the 
fishermen of Labrador and 
Newfoundland; but the old 
ones are very tough and too 
fishy in taste for food. 

Our illustration* shows a 
flock of black-backed gulls 
surrounding a wreck, and 
hurrying with screams of 
delight after small pieces of 
garbage or refuse food that 
float away from the wrecked 
vessel. Mr. Wolf, the artist, 
shows well the great wing 
power of these birds, and 
the easy grace with which 
they carry themselves in a 
gale. Their endurance in 
flight is aided by the light- 
ness of their bodies, which, 
however, makes them the 
sport of a high wind ; but 
this obstacle they overcome 
by a novel species of tack- 
ing, which enables them to 
make headway against the 
tempest. 

Many of the high rocks 
and almost inaccessible cliffs 
of Scotland and North Wales 
are the homes of countless 
millions of sea birds ; and 
the pursuit of them, for 
their eggs and plumage, is 
one of the most hazardous 
pursuits in which men ever 
engage 



of its downy covering, the eider duck has little thought of 
ministering to the luxurious requirements of civilized man, 
who appropriates it for his comfort. As much as 1,200 lbs. 
of this down is often sold annually by one company from 
Greenland; and when clean and pure, it fetches from $6 to 
$6.50 per pound. The export of eider down from Denmark, 
the produce of Iceland, Greenland, and the Faroe Islands, 
averages 6,000 to 8,000 lbs. weight a year. Paris enjoys a 
high reputation for the preparation, bleaching, dyeing, and 
arrangement of feathers, a great number of persons being 
employed in the feather trade, which was stated to have 
reached, before the late war, an annual value of nearly two 
and a half million dollars. The largest portion of these were 
exported to America and the colonies. A new and very pretty 
ornamental application of feathers, etc., is that of the en- 
tire head and plumage of some birds tor fans and fire screens, 




* <■ > » 



Featbers. 

The natural color of feathers is produced by the internal 
arrangement of the colorless plates of horny matter,and not 
by any pigment. This is also the cause of the iridiscence or 
Tarying shades of color on beetles' wings and some nacreous 
shells ; the different thickness of the horny films interferes 
with the light.and produces the play of colors. Almost any 
artificial color can, however, be given to feathers by dyes. 
" When," says Professor Owen, " the barbules are long and 
loose, they characterize that form of the feather which is 
properly called a ' plume,' and such are the most valuable 
products of the plumage of birds in a commercial point of 
view." The annual quantity of bed feathers used in the 
United Kingdom has been estimated at nearly 700 tuns, a 
very large quantity when the lightness of the substance is 
taken into consideration. The foreign imports only amount 
to a few thousand hundredweight. Feather beds being a 
fruitful source of contagious disease, the feathers are fre- 
quently sent to the purifiers, where they are subjected to 
steam and dry heat, and again rendered perfectly sweet and 
pure. In making a nest for her young by robbing her breast 



Our engraving is selected from Mr. Wolf's "Life and Habits of Wild 
.\ntmais," published by Macmlllan & Co., of LondoH and New York. 



THE GLEANEBS OF THE SEA. 

instead of the mere feather trimming which was formerly 
applied to fans ; and the brilliant heads of the humming 
bird family, set as necklets, ear pendants, brooches, etc., 
form a novel species of bird jewelry. Feather flowers are 
chiefly made at Madeira and in Brazil, but the latter are the 
besr, and fetch a higher price. At Bahia the Solidade Con- 
vent is the great locale ■«vhere they are made. They ought 
to be made entirely of undyed feathers, the best being those 
of a purple, copper, or crimson color, from the breasts and 
heads of humming birds. One of these wreaths has a beau- 
tiful effect, and reflects differently colored lights. The cocks 
of the rocks, white herons, roseate spoonbills, golden jaca- 
mars, metallic trogons, and exquisite little seven-colored 
tanagers {calaspiga tatas), with many gay parrots and other 
beautiful birds of the country, offer an assortment of colors 
capable of producing the most exquisite effects. The feather 
work is cf ten applied with a pretty effect to the borders and 
fringes of hammocks. Examples of these, with the arms of 
Portugal or Brazil, have been frequently shown at the sev- 
eral International Exhibitions. 

A celebrated brush manufacturer in Paris makes brushes 
from quills, which he splits by a mechanical process into 
thin strips, much resembling bleached bristles. Besides 
the neat appearance of this article, it possesses the advan- 



tage, over the common hair or whalebone brush, that its sin- 
gle flbers are more dense and solid, while the bristle repre- 
sents a hollow tube. 

< < t > ^ . 

Progress of Railroad Building. 
One of the most encouraging features of the fall trade is 
the increase in the railroad building that is going on. The 
Chicago Journal of Commerce has a summary, from which 
we quote: " At the Easta narrow gage r)ad,nine miles long, 
has been commenced between Boston and Stoneham, that 
will cost $300,000. A road following the valley of the La- 
moille river, in Vermont, is being ironed, and will be opened 
to Lake Champlain this fall. The Rochester, N. Y., road 
will reach Salamanca this year, and be pushed forward to 
the coal flelds of Jefferson county in the spring. The Co- 
lumbia and Port Deposit, Del., road has twenty -five miles of 

track laid, and is pushing 
ahead actively. The Ports- 
mouth and Huntington, Ohio, 
to give the Scioto Valley an 
Eastern and Western connec- 
tion, and obviate the delays 
of Ohio river navigation, only 
waits until it is decided whe- 
ther the gage shall be com- 
mon or narrow : and the Har- 
risonburg and Fredericks- 
burg, Va, ha vingibeen changed 
to a three-foot gage on the 
completed portion, will be 
pushed forward and comple- 
ted from Orange Court House 
to Rawley Springs at once. 
A coal tributary of the Scioto 
Valley road has been sur- 
veyed, commencing a dozen 
miles above Circleville. The 
Cincinnati and Portsmouth 
having adopted a narrow gage 
will advertise for its roadway 
at once. The Cincinnati 
Southern has contracted for 
rails to complete the way to 
Lexington, Ky. The Federal 
Creek, 0., coal road, eighteen 
miles, has its bed completed 
a part of the distance and is 
expecting iron. The Rock 
Island and Mercer county. 111., 
striking the eastern portion 
of the country, is laying track 
and using it. The Omaha and 
Northwestern, completed to 
Herman, is being constructed 
at the rate of half a mile a 
day toward Tekamak. The 
Kansas and Northwestern nar- 
row gage road is open forty- 
four miles to Lexington, Mo. 
In the South funds are being 
raised to extend the Mobile 
and Alabama road seventy- 
eight miles, from Uniontown 
to Birmingham, with a pro 
mise of speedy success. The 
gage of the Houston and Tex- 
as has been changed to 4 feet 
8J inches for 120 miles be- 
tween Houston and Hearne, 
making it uniform through to 
Philadelphia and New York. 
Track laying has recom- 
menced at Kingsbury, on the 
Galveston, Harrisburg, and 
San Antonio road, advancing 
toward San Antonio. Utah 
is solicitous of commencing a 
road from the Union or Cen- 
tral Pacific, by the valleys of 
the SnakeandColumbia rivers 
toward Portland and Puget 
Sound, and one is to be surveyed along the Colorado Valley, 
with the hope of reaching San Diego. The Tomales, Cal., 
road to Freestone, Sonoma county, will reach Russian river 
this fall. Colorado is ?ilso at work on a narrow gage from 
Floyd Hill, terminus of a branch of the Central, to Idaho 
and Georgetown, that will branch to Central City and be ex- 
tended into the Middle Park. 



A New Use for Sea TVeed. 

Hai-thao, or gelose, is a tasteless, odorless, colorless 
mass, obtained from a fibrous sea weed common on the 
coast of China and Mauritius. It is insoluble in cold water, 
but dissolves in hot water after boiling for ten minutes, and 
then forms a thin, dirty white solution, which, on cooling, 
deposits a yellowish gray jelly. The material has lately 
been used for finishing cotton fabrics, and is reported to fill 
the thread more perfectly than dextrin or starch. By add- 
ing glycerin to the hai-thao solution, a still softer and at the 
same time stronger material is obtained. According to ex- 
periments made by Heilmann, an abstract of which is given 
in Dingler's Polytechnisches Journal, it appears that the 
material can only be employed for fine textures, soft and 
firm to the touch, and cannot be used as a substitute for 
dextrin or potato starch where a strong material is required. 
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CENTENNIAL NOTES. 



THE BELGIAN WOOLEN MACHINERY. 

Bede & Co., Verviers, exhibit a fulling machine for cloths 
and woolen stuffs, such as flannel. Five or six pieces of 
fine cloth or three pieces of military cloth can be treated at 
a time, and the entire mechanism is arranged so as to be of 
easy access to the workman. The same firm exhibits a ma- 
chine for cleaning wool, which is represented to be an im- 
provement on the American invention, and the manufactur- 
ers have supplied several factories in this country with ma- 
chines of this kind. It is said to clean 250 lbs. per hour, 
and witli an automatic feeding apparatus one man can at- 
tend it. All kinds of wool may be cleaned by it. Those for 
carding are worked dry, and those for combing in a damp 
state. A carding machine with a patent condenser is also ex- 
hibited by Bede & Co. It is fitted with cast iron cylinders, 
carefully turned. The patent condenser produces any de- 
sired number of slivers, wliich are rolled into fine rovings, 
and the latter may be spun direct to 1,000 yards per ounce. 
It is claimed that the usual waste of carding is avoided by 
this condenser, and that more is done with it because there 
is no necessity of roving or drawing halfway. The con- 
denser can be used for all kinds of wool, from the shortest 
to the best merino. 

Wool-spinning machinery invented by Celestin Martin, of 
Verviers, a distinguished Belgian inventor, recently de- 
ceased, is exhibited. He was a poor working machinist, 
who, through his mechanical skill and inventive genius, 
worked his way to the head of a great industrial establish- 
ment, and won from the King of Belgium the offer, twice 
refused, of the decoration of Chevalier of the Order of Leo- 
pold. His metier fixe or stationary spinning machine is ex- 
hibited with other machinery for wool manufacture, includ- 
ing a model for a new carding machine. There are a few 
wool-carding appliances shown by other exhibitors, and 
Horstmann Brothers, Liege, exhibit carding cloths. 

THE FLORAL AND BOTANICAL DISPLAY. 

The display of plants in the vicinity of Horticultural Hall 
is said to be the finest collection of the kind ever exhibited 
in this country. The flower beds are all made in different 
shapes and designs. Some are carpet bedding, so arranged 
as to display the figures of a carpet; others are ribbon bed- 
ding, in strips, made to secure the effect of ribbon, while 
the walks are laid out in geometrical and winding figures 
that make the place look very beautiful. In the western 
section of the grounds there are nearly 70,000 plants laid 
out, so the reader can easily imagine the result attained. 

To the American exhibit are devoted 239,173 square feet, 
and 45,000 square feet to the foreign. The American exhib- 
it is composed of 59,500 plants, and the 'oreign of 10,233. A 
magnificent display of the agave, or American century plant, 
and lemon and orange trees bearing fruit, immense sugar 
canes, crape myrtles — a little shrub bearing an exquisite 
pink flower — are on these grounds. The flowering plants 
embrace, among a legion of varieties, hollies, rhododen- 
drons, roses (600 plants), gladiolus, magnolias, lilies, tulips, 
azalias, begonias, caladium, dahlias, geraniums, carnations, 
pansies, and hyacinths. Then there are the yuccas, coleus, 
fir trees, evergreens, and various deciduous and succulent 
plants. 

All kinds of landscape gardening are represented. In one 
section of the grounds is a complete arboretum, embracing 
750 different species. The flower beds, to which allusion 
has already been made, are made of achyanthus, centoria, 
alternanthera, golden feather fen, Madagascar periwinkle, 
gladiolus, cannas, petunias, caladium, and the castor oil 
bean plant. 

Among the more striking trees and plants, there is a tall 
mahogany tree, looking like a giraffe among its fellows. 
The cinchona succirubra is one of the most valuable plants 
in the collection. From its bark the drug quinine is manu 
factured. The East India apple tree is a rather attractive- 
appearing shrub. The alligator pear tree yields a rich, 
large fruit, which the natives use instead of butter. The 
Strelitzia requia is a large plant bearing a large flower 
shaped like a bird's tongue and beak. The flowering bana 
na is here in full bloom. 

Coffee trees are abundant, and also the fan palm, with 
leaves ranging all the way in size from the ordinary palm 
fan to the size of a center table. With the latter leaf the 
people of the tropics thatch their houses. Loquat is the 
name of a peculiar, dark-looking Japanese plant with rich 
fruit. There is the common fig tree, and the ficus Australis, 
with aerial roots growing down from the branches like flow- 
ing hair. The moisture in the air affords them sustenance. 
The Chinese wampee fruit tree and the papyrus plant at- 
tract a good deal of attention. Many specimens of the 
hanibusa (the bamboo tree) are on exhibition, some of them 
very high. The eucali/ptus globulus is the fever tree of the 
tropics, and is highly prized because it absorbs all the ma- 
laria in the air. The idea Indica, or incense plant, is so 
called because it yields a sort of perfumed gum which is 
used for incense. There are also some very fine specimens 
of the ficus micophylla or India rubber tree, a plant 
which is pretty well known in this climate. 

THE TURKISH SECTION. 

If one might judge from the lavish profusion of so-called 
Turkish goods exliibited for sale in booths located almost at 
every turn, both within and without the grounds, Turkey is 
by far the best represented nation in the entire Exposition. 
Unfortunately for whatever credit the fact might bring,the 
majority of the small objects displayed evidently originated 
in that great mart of imitation jewelry and storehouse of 



Birmingham, England. Those not derived from this source 
are unmistakably French, while carpets savor more of Ger- 
man looms than those of Smyrna. A perfume of geranium 
oil, supposed by the uninitiated to be attar of roses and pur- 
chased as such at ten times its value, pervades the booths, 
and the oriental glamour is hightened by the Gibraltar 
Israelites and Bohemian Greeks, who assume the role of 
genuine Moslem salesmen. The stands, however, are ex- 
tensively patronized, principally by visitors from the coun- 
try seeking mementoes of the Exposition. Compared with 
this spurious display, the genuine Turkish exhibit, though 
excellent as representing the country, is small. Great 
carpets woven on the hand loom, in which no improvement 
has been made since the days of Mahomet, hang from the 
roof. The patterns are as old as the manufacture, but they 
are delightfully ugly and resplendent with their outlandish 
shades of red and queer blue-greens, dear to the antiquarian 
and hric-a-brac collector. The choicest of these Turkish 
rugs are apparently the coarsest. This last quality attests 
the genuine production, for the finer rugs are now imitated 
in great perfection on power looms in many parts of Europe. 
A real Turkish carpet is irregularity itself. The sides are 
never truly parallel, the texture rarely even; and as for the 
pattern, that follows the vagaries of the weaver, who takes 
every imaginable liberty with the normally rude design. 
Seated in front of his loom, he laboriously fastens a bunch 
of colored yarn to each warp thread. When a row is thus 
finished he passes the linen weft, then puts on a new row of 
tufts, and so continues until he completes a narrow strip of 
carpeting, which is neatly attached to other strips to make a 
large rug, the coarse long nap serving to conceal the seams. 
There are several specimens of cloth exhibited which are 
likewise peculiar to the country. Camel's hair'cloth resem- 
bles coarse silk, and the Angora wool fabrics have a like 
similarity. The tissues are all poorly woven. The same is 
true of the light silks, also handwork. In fact, wherever 
the work of Turkish men is displayed,there the inherent lazi- 
ness of the true Mahometan is apparent. He has admirable 
materials, and controls a class of goods in which he has few 
rivals abroad; but the repressive policy of his government on 
one hand, and his own disinclination to labor any more than 
is necessary to provide for his wants from day to day on 
the other, effectually block his industrial progress, and he 
contributes nothing toward the advancement of the age. 
With Turkish women, if the results of their labor be taken 
as a standard, the case is different. They work, high and 
low alike, as a relief to the dreary existence to which their 
social position consigns them. The magnificent embroideries 
on silk, the gold thread stitching on velvet, and similar pro- 
ductions proving patience and skill, are mostly made in 
the harems, and by women ignorant that such a thing as 
education exists. 

Turkey is the land of the far-famed attar of roses,and the 
visitor may buy, or rather may imagine that he buys, a 
minute bottle,holding three drops of the extract,for two dol- 
lars. The genuine attar does not appear to be exhibited, al- 
though it might be, for it can be found by the pint in the 
Constantinople and Smyrna bazars. The material at the Ex- 
position comes from Klzanlik in Roumelia. It probably is 
olive, sandal wood, geranium, or other oil, perfumed with a 
minute quantity of the genuine article, as such is the com- 
pound most commonly sold the world over as the true attar. 
The latter, if genuine, is worth between $50 and $100 per 
per ounce, and to make that quantity 400,000 full blown 
roses are needed. The mode of preparation consists in 
boiling the roses in water and gaining the oil through dis- 
tillation. The oil is volatile, nearly colorless, and deposits 
a crystalizable substance soluble in alcohol. A drop of it 
on the handkerchief perfumes the fabric indefinitely, des- 
pite numerous washings. 

The best industrial productions displayed are the thin 
leather known as Turkey morocco, specimens of prepared 
Opium, dried figs from Smyrna, gall nuts used for ink mak- 
ing, and various dye stuffs. There are a la+ge number of 
ancient arms, some superbly inlaid in mother of pearl and 
silver, showing that the old Turks possessed a manipulative 
skill and a degree of patience which have not descended to 
their posterity. Turkish tobacco is likewise exhibited, and 
visitors are permitted to purchase a poor quality for a high 
price. The best Turkish tobacco is worth here from $4 to 
$8 per pound. The Turks themselves favor a P.ersian to- 
bacco much more than the finely shredded material sold as 
Latakia or Scarfalatti. The former is used mainly in the 
nargilehs or water pipes, looks like dried oak leaves, tastes 
like them, and has to be moistened before packing in the pipe 
bowl; and then the constant attention of a servant is required 
to keep live coals on the damp mass, otherwise the fire 
promptly goes out. It therefore takes two persons' labor to 
keep the pipe lit, and their accumulated energy is repre- 
sented by a scarcely perceptible whiff of faintly blue smoke, 
which is swallowed or inhaled before escaping from the 
mouth. 

One of the best exhibits in the Turkish department is the 
sponge collection, and this represents a really important in- 
dustry, which flourishes despite the unlimited taxation im- 
posed upon it. Sponges of all varieties are exhibited, some 
marvelously fine. As might be expected, books are few, and 
such as are present are poor specimens of both printing and 
binding. 

^ < t> » 

Zinc Roofing. 

A controversy is just now going on in Germany as to the 
durability of zinc used for roofing purposes. The Zeit- 
schrift fUr Gewerbe reproduces the calculations as to the du- 
rability of zinc made by Dr. Pettenkofer in Dingler's Jour- 



tifying these afresh, on the basis that the oxidation of 1 
square foot reaches 130 grains in 27 years, the Zeitschrift 
finds that a sheet of zinc -jL inch thick would occupy 1,243 
years in complete oxidation. A weight of 130 grains of zinc 
spread over the surface of a square foot would make a layer 
only j^Ytt "^ ^ ^^^^ thick. If the sheet be 0"25 line thick , there 
will be 46 '04 such layers, and this, multiplied by 27, give.3 

1,243, the total number of years. 
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BAUBLING NOTES. 



NUMBEK II. 



all strange articles,from Chinese idols to Maori nose rings, ' nal some years since, but points out an error in them. Rec- | 



A GEAR-MARKING DIAL. 

" I was up in George's pattern shop a few days ago. He 
was showing me a dial plate, wliich he had just gotten up 
for his gear pattern work. It is the neatest affair I have 
sben lately, and seems to be a real money -saving device. It 
is simply a cast iron dial fitting the spindles of the pattern 
lathes. It is machine-divided for all numbers below 200. A 
stationary marker completes the rig. After a gear pattern 
is so far finished as to be ready for spacing, it is put in a 
lathe with this dial. In ten minutes a wheel of 200 teeth 
can be accurately spaced, much more so than if done with 
dividers as usual. I believe it would take a good pattern 
maker fully three hours to step off such a gear, especially if 
he failed in luck, wliich seems to have a great deal to do 
with such processes. The device mentioned is convenient 
and very light. George says it only cost him twenty dol 
lars." 

" By the above lam reminded of the fact that many me- 
chanics labor under the impression that the graduations on a 
dial or index plate of a gear cutter are of divine origin or 
some such thing. The impression is wrong. Some steady- 
nerved and keen-sighted workman stepped off the progenitor 
of such devices, with spacing dividers. The question will 
be asked : ' Is this little dial no more accurate than one which 
I could space off ?' I answer: Much more so. In the first 
place, it is very rarely that a man is found possessing the 
personal peculiarities which fit him for such work. But 
few men have them, and they have become famous. Half a 
dozen names would probably cover the list. Next, the small 
personal error of these experts has been reduced by mechan- 
ical means. All original dividing of this kind is done on 
large circles, say twenty feet diameter or more. The gradu- 
ations on this large dial are then transferred by mechanisin 
to a small dial, say two feet in diameter. Now the propor- 
tion of error in the two dials will be precisely the same ; but 
it will be readily understood that an operator's liability to 
error will be reduced as the sizes of his divisions are in- 
creased. There are graduated circles in this country which, 
by laying one upon the other, will be found to coincide at 
each division. Shifting their relative position still shows a 
coincidence. This process, watched through a microscope, 
constitutes the test of the accuracy of a graduated circle. 

"There are or have been several original circles gradua- 
ted in this country. One was a heavy twenty foot wheel, 
spaced off long ago,- at Fitchburg, Mass., I think by Mr. 
George Putnam, the predecessor of the Putnam Machine 
Company. Another was spaced at the Lowell Machine Shop, 
in Lowell, Mass.; but by whom I have never learned, and 1 
have never been able to hear anything of the others." 

FITTING KEYS. 

"George was in my place yesterday. He showed me a 
method of fitting keys which, he says, is as old as the ever- 
lasting hills. I know I 
never heard of it before. 
Fig. 1 shows the method 
The key seats in both shaft 
and hub draft the same 
way; and the key is conse- 
quently straight. If the fit 
is simply neat, the thing is 
firmly locked. It applies 
especially to bevel gearing 
in millwork, which must 
back up against something; 
and in many cases, finding 
no shoulder on the shaft or 
convenient box near, the 
firmness of the hub on the 
shaft depends on the key 
entirely. Fig. 2 shows this key in such a place. It will be 
noticed that in one direction the gear may even be slipped 

by hand and the key picked 
out; but in the other di- 
rection everything is self- 
tightening. It will be a 
novelty to many, and, I 
think, of considerable 
value. 

" Keys in shafting seem 
to be an indispensable 
nuisance, but they are of- 
ten the only hope. I have 
become so disgusted with 
them that I never put one 
in where it can be dispensed 
with. They are all bad 
enough, but the taper key 
is the worst of the lot. The 
intention in these keys is 
to have the sides fit snug, 
so that they do all the work, 
the top and bottom or taper fit being just tight enough to 
prevent end motion. But I know, as others do, from vexa- 
tious experience, that it is almost impossible to get visemen 
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to fit these keys solid sidewise. They will invariably slack 
off the sides, and then waste their skill on the least important 
fit. Most visemen seem to think that, when they do this, they 
have a ' soft thing ' in making the fit. 

" These taper keys are miserable things anyhow, and cost 
$1 a lb., if properly fitted. They weaken the shaft, and can- 
not be made interchangeable. The all-absorbing top and 
bottom fit tends to split hubs, and makes a key cut and lock. 
Add to this latter the usual upsetting on the small end, and 
we have a fine mechanical contrivance. 

"Where keys must be used,the properform is parallel both 
ways, a neat fit on the sides, and with top clearance. A set 
screw bearing in the top of the key makes the. arrangement 
firm endwise, and conveniently movable. Such keys are 
less expensive than taper keys, and can be made inter 
changeable. 

"There is one form of key which possesses all the disad 
vantages of any taper key, but which has peculiar merits in 
cases where work is sent out without knowing just where 
the keyed fits are going to be. It requires no seat in the 
shaft. It will bruise a shaft enough to spoil it for a bearing, 
but will not weaken it. Hubs must be reinforced to stand 
the strain, for such keys drive by friction entirely. It does 
not look as though they would do the business at all, but they 
will. Fig. 3 shows the form. It is very much used by the 




millwrights of the Northwest. The shops up there plane 
their keys out concave, from a steel strip. They are then 
cut off, and a little draft given to them. They are tempered 
blue. The circle of the key should be a trifle smaller than 
the shaft." 

SETTING CALIPERS. 

"Give an ordinary lathesman a pair of inside calipers 
(Haswell says calibers, and I think he is more than half right) 
and a six inch scale, and tell him to stand where he is and 
set them at 2 inches. They will be found to be about -^ of 
an inch too large. Let him try it again, but with the privi 
lege of butting one end of his scale up against something, 
the planed side of the tail stock of his lathe most generally; 
and he ivill get the calipers about yj^ too large. I have 
noticed that good, fair workmen, who have but one end of a 
thing to look out for, will work just about y^^ inch too 
large always,and many common workmen do worse The nat 
ural suggestion to my mind is that a lathesman should have 
a shouldered rule, one with a flange or button on one end 
similar to a lumber rule. In addition a sliding sleeve, with- 
out set screw or vernier, would help him. Spring friction, 
holding the sleeve where set, would allow the calipers to be 
set by touch, and knocked into nicety, without having to 
hunt up the place on the scale a dozen times. Every lathes- 
man knows that if, in adjusting his calipers, he goes too far 
two or three times, he begins to loose nerve and patient vis- 
ion. The tool described would be a real convenience. The 
suggestion is made to the Providence scale men, for what it 
is worth. 

FRENCH CALIPERS. 

" Did you ever notice the ungainly caliper gages, or rules, 
or whatever they may be, which the refugees bring over 
from Alsace and Lorraine ? They are big. clumsy things, 
about 14 inches long, and look like shoemakers' tools ; but 
bad as they look, they are excellent contrivances. When 
you hire one of these refugees, he finds that we use inches, 
while his pet tool is graduated by centimeters; so he regret- 
fully locks the ugly thing up for ever." Leftwick. 

^ < t> » 

[For the Sclentlllc American.] 
GLYCERIN. 



Glycerin is one of the constituents of the fixed oils and 
solid fats ; and although discovered by Scheele nearly a cen- 
tury ago (1779), it is but a few years since it has become fa- 
miliar to the unscientific public. The principal reason for 
this was that the processes of manufacture, in use until 
quite recently, rendered it too expensive. 

Fats consist of two substances, namely, glycerin and one 
or more fatty acids,usually .stearic and oleic ; while the fixed 
oils are composed chiefly of olei? acid combined with glycerin. 
Palmitic acid is another of these fatty acids, and occurs in 
palm oil, in human fat, Chinese tallow, Japan wax, and 
several other substances. In the manufacture of soap a 
caustic alkali is added to the oil or fat, and at once takes 
possession of all the fatty acids present, forming with them 
stearates, oleates, and palmitates of soda or potash, as the 
case may be. These compounds we know as soaps, calling 
the former hard soap and the latter soft soap. In this 
operation the glycerin is liberated; and in order to separate 
the soap from the glycerin, salt was formerly added. The 



glycerin which remained in the lye after "salting out " was 
thrown away. In the manufacture of lead plaster, which is 
really a soap in which oxide of lead takes the place of potash 
or soda, the salting out is unnecessary, and it was in the 
residuary liquor that Scheele discovered glycerin. He gave it 
this name from its sweet taste, from the Greek word yA.tHo?, 
sweet. For many years all the glycerin of commerce was 
obtained in this manner, as it was only necessary to precipi- 
tate the lead with sulphydric acid gas and evaporate the 
filtrate on a water bath to obtain the glycerin. 

Modern chemists consider glycerin to be an alcohol, which 
combines with acids to form ethers. From this point of 
view fats and oils are compound ethers, called glycerides, 
and soaps are neutral salts. The chemical formula for gly- 
cerin is CsHs (0H)3. 

The extensive use that stearic acid has found, under the 
name of stearin, in the manufacture of candles and for 
other purposes has led to the invention of several new me- 
thods for its separation from the glycerin. The best of 
these is the one invented by our fellow countryman of sand 
blast fame, Mr. Tilghman. It consists in the saponification 
of the fats by means of superheated steam, and is largely 
employed in the manufacture of stearin candles, glycerin 
being a secondary product. The temperature most favora- 
ble to the operation lies between 550' and 600° Fah. Gly- 
cerin is purified by distillation in steam and filtration over 
animal charcoal. The annual production of glycerin in 
Europe is now 520,000 cwt. 

Glycerin, as it appears in commerce, is a sirupy 
liquid having a specific gravity of 1 26, colorless, inodorous, 
sweet to the taste, and neutral to test paper. It is combus- 
tible but not so readily as ordinary alcohol. It has been 
frozen when exposed to a low temperature during transpor- 
tation, and then melted at 45° Fall. Under ordinary cir- 
cumstances it may be cooled to zero without freezing; but 
if a crystal of frozen glycerin be dropped into it when cooled 
to 20° or 21° Fah., it will all become solid. It dissolves in 
all proportions in water, and thus reduces its freezing point; 
hence Dr. Wurz proposed in 1858 to use it in gas meters, 
and it is now largely employed for that purpose. It also 
dissolves in alcohol and chloroform, but not in ether. Its 
solvent powers are, however, more important and interest- 
ing. 

Klever has determined the solubility of forty-eight differ- 
ent substances, and has'found that 100 parts of glycerin will 
dissolve 60 parts of borax, 50 parts of tannic acid, 40 parts 
of alum, 30 parts of sulphate of copper,98 parts of carbonate 
of soda, and various quantities of the alkaloids. When bi- 
carbonate of soda and borax are dissolved in glycerin, effer- 
vescence takes place, the carbonic acid beinp- expelled from 
the former. 

The uses which have already been found for glycerin are 
very numerous. It is frequently applied to the skin as an 
emollient, and administered internally as a substitute for 
cod liver oil. It is used as a lubricant on clocks and for 
delicate machinery. As it neither evaporates nor freezes, it 
is well adapted for floating compasses, and has been em- 
ployed for thermometers. For keeping modeling clay moist, 
to impart to paper the peculiarity of retaining a permanently 
damp condition so that it may be used in taking copies of 
letters, to prevent inks drying too rapidly to permit of taking 
press copies, to prevent printers' inking rollers becoming dry 
and hard,for keeping photographic plates moist during long 
exposures, and as a solvent for gum arable, glycerin is par- 
ticularly valuable,as also in paste,cement,mortar,mastic,etc., 
intended for daily use. When mixed with litharge.it forms 
an excellent cement. Bandages for surgical purposes are 
treated with glycerin to render them absorbent. It is em- 
ployed instead of salt for preserving untanned skins and 
hides. Glycerin dissolves aniline violet, alizarin, and alco- 
holic madder extract, hence it finds some use in dyeing. A 
solution of aniline colors in glycerin is often used for stamp- 
ing with a hand stamp, but cannot be employed as a trans- 
parent paint on glass because of its non-drying property. 
The photographer finds several uses for pure glycerin, first 
as a test for the purity of the silver bath, secondly (as above 
stated) to prevent drying of the film in wet plate photogra- 
phy where long exposures are necessary, as in the case of in- 
teriors of rooms or shaded nooks. In combination with 
acetic acid it is used as a restrainer, enabling the outdoor 
photographer to dispense with the use of water entirely 
while in the field. After exposing the plate it is developed 
with iron as usual, and then flowed with the restrainer. At 
the end of the day's work the plates are taken home, where 
they can be fixed and finished in the usual manner. Gly- 
cerin is employed to extract the perfume from flowers and 
the aromatic principle of red peppers. Wine made from 
inferior grapes is improved and sweetened by the addition of 
glycerin, and an extract of malt made with glycerin is much 
used by brewers. 

In the chemical laboratory, it is used to prevent the pre- 
cipitation of the heavy metals by the alkalies. It forms the 
best known blowpipe test for boron in all its compounds, 
as was recently discovered by Mr. M. W. lies. 

Glycerin may be employed for preserving fresh fruits and 
meat, and if pure imparts no disagreeable flavor. It is also 
used instead of alcohol for preserving anatomical specimens. 
Inpharmacyits uses are numerous and important. For dis- 
guising medicines, especially those of an oily nature, it is 
unequaled. It is said that castor oil mixed with an equal 
part of glycerin, and one or two drops of oil of cinnamon 
added, has been administered to physicians without their 
discovering that they were taking castor oil. Cod liver oil, 
turpentine, etc., are more easily administered when in combi- 
nation with glycerin. A very little glycerin will obviate 
the astringent sensation produced by the chloride of iron 



dissolved in sirup. Carbolic acid is now generally adminis- 
tered in combination with glycerin, and many other acrid 
substances should be administered in this way. When in- 
troduced in small quantities into pills, it prevents in- 
duration and decomposition. Vaccine lymph is frequently 
mixed with glycerin to preserve it. Several different gly- 
cerin lotions, ointments, and plasters are described in phar- 
maceutical works. Sulphate of quinine dissolves in ten 
parts of glycerin when hot, but when cold separates in clots, 
which, when triturated with the supernatant liquid, gives it 
the consistence of a cerate, very useful for frictions and em- 
brocations. 

Another use, quite different from the above, to which gly- 
cerin is applied is the manufacture of nitroglycerin, C3H5 
(NOjjsOs, the most powerful and dangerous explosive em- 
ployed in the arts. The process of manufacture is exceed- 
ingly simple. Strong nitric and sulphuric acids are mixed 
together, in the proportion of two parts of the former to 
four of the latter by weight. Into this is poured, with con- 
stant stirring, one part by weight of pure glycerin, the tem- 
perature of the mixture being kept below 77° Fah. by ex- 
ternal cooling with ice. When oil drops begin to form on 
the surface, the mixture is poured into a large quantity of 
cold water. The nitroglycerin then separates and is purified 
by washing and drying. It is a light yellow, oily liquid, in- 
odorous, but has a sweet pungent aromatic taste, and when 
placed on the tongue produces a fearfully intense headache 
which lasts for hours. 

Its explosive properties are already too well known from 
the numerous fatal accidents that have recently attended 
its use hereabouts, to say nothing of the Bremerhaven ex- 
plosion. 

The complex nature of the glycerin molecule renders it 
peculiarly susceptible to the action of reagents; it readily 
forms other substitution compounds, and is general a dan- 
gerous substance to experiment with. A warm concentrated 
solution of permanganate of potash poured into glycerin de- 
composes it with explosive violence; chromic acid and gly- 
cerin are likewise explosive, facts which should be remem 
bered when putting up prescriptions containing glycerin. 

E. J, H. 
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A Materialized Hole. 

Take a sheet of stiff writing paper and fold it into a tube 
an inch in diameter. Apply it to the right eye and look 
steadfastly through it, focussing the eye on any convenient 
object; keep the left eye open. Now place the left hand, 
held palm upward, edgeways against the side of the paper 
tube, and about an inch or two above its lower end. The 
astonishing effect will be produced of a hole, apparently of 
the size of the cross section of the tube, made through the left 
hand. This is the hole in which we propose to materialize 
another and smaller hole. As we need a genuine aperture, 
and it would be inconvenient to make one in the left hand, 
let a sheet of white paper be substituted therefor and simi- 
larly held. Just at the part of the paper where the hole 
equaling in diameter the orifice of the tube appears. make an 
opening ^inch in diameter. Now stare intently into the tube; 
and the second hole, defined by its difference of illumina- 
tion, will be seen floating in the first hole, and yet both will 
be transparent. The illusion, for of course it is sne of those 
odd pranks our binocular vision plays upon us, is certainly 
one of the most curious ever devised. Besides, here is the 
actual hole clearly visible, and yet there is no solid body to 
be seen to define its edges. It is not a mere spot of light, be- 
cause, if a page of print be regarded, the lines within the 
boundaries of the little hole will not coincide at all with 
those surrounding it and extending to the edges of the 
large apparent aperture. Each eye obviously transmits an 
entirely different impression to the brain, and that organ, 
unable to disentangle them, lands us in the palpable absurdity 
of a materialized hole. 



Inventions Patented in England by Americans. 

' [Compiled from the Commissioners of Patents' Journal.] 
From August 11 to September 11, 1876, Inclusive. 

Air Brake, etc.— C. A. Bonton (of New York city), London, England, 

Alarm Punch.— J H. Small, Buffalo, N. Y. 

Bending Wire, etc.— H. W. Putnam, Bennington, Vt. 

Boiler Circulator.— B. S. Koll, Pltsburgh, Fa. 

Boot-Sewing Machine.— G. McKay, Boston, Mass. 

Boot-Sewing Machine.— J. Cutlan, Philadelphia, Pa. 

Carpet Lining, e'ic— O. Long, Brooklyn, N. Y, , et al. 

Cotton Opener, etc.— s. D. Keene, Providence, K. I. 

Crushing Quartz, etc.— D. D. Mallory, Mystic Bridge, Conn. 

Dressing Bristles, etc.— E. B. Whiting, St. Albans, Vt. 

Fence, etc— L. E. Evans, New York city. 

Floor Covering.- J. F. Gloyn, Astoria, N, Y. 

Furnace.— A. L. HoUey, Brooklyn, N. Y. 

Gas Governor .—R. H . Plass, New York city . 

Glove Fastener.— J. Lewlne, New York city. 

Hydraulic Elevator, etc.— T. Steblns e( a?., Boston, Mass. 

Knife Handle.— J. W. Gardner, Shelburne, Mass. 

Knitting Machinery.— J, L. Brown, Chicago, 111. 

Making Steel, etc.— H. Schlerloh, Jersey City, N. J. 

Musical Instrument.— C. F. Hill, Stamford, Conn. 

Preventing Smoke,— J, Todd, PotosI, Mo. 

Printing Telegraph — G. M. Phelps, Brooklyn, N. Y. 

Punch.— D. L. Kennedy et al.. New York city. 

Railway.— E. E. Lewis, Geneva, N. Y. 

Railway Signals, etc.— F. W. Brlerley, Philadelphia, Pa. 

Railroad Tie.— G. D. Blalsdell, Cambridge, Vt. 

Raising Blinds, etc.— L. H. Gano, New York city. 

Riveting Machine, etc.— J. F. Allen, New York city. 

Ro'rARY Boiler.— C. W. Pierce, New York city. 

Sewing Leather, etc.— E. R. Gardner, New Bedford, Mass. 

Sewing Leather, etc.--G. V. Shettitfld etal., Brooklyn, N. Y. 

Sewing Machine.— H. P. Garland (San Francisco, Cal.), Dundee, Scotland 

Smoothing Plane.— C. E. Smith, Crawfordsvllle, Ga. 

Spinning Machinery".— J. Goulding, Massachusetts, 

Steam Engine.— G. B. Mftsseye^ai., New York city. 

Velocipede.— S. Gllzlnger, Rondout, N. Y. 
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NEW BOOKS AND PUBLICATIONS. 

The City of Holyoke, its Water Power, and its Industries. 
Holyoke, Mass. : Holyoke Manufacturers' Association. 

We have received a superbly printed and copiously Illustrated sheet bear- 
ing the above title, and designed to exhibit the Industrial advantages oflered 
by the water power system ol Holyoke, Mass. By means of a gigantic dam. 
constructed at the rapids of the Connecticut river, a total power equal to 
80,000 horse power Is rendered available, and fractional portions of this are 
sold with mill sites. Those of our readers who may desire detailed Infor- 
mation regarding this exceptionally favored locality would do well to send 
to the Holyoke Manufacturers' Association for a copy of the above named 
paper. The Illustrations are admirably executed, and give an excellent Idea 
of tlie extent of the city and Its Industries. 

The Invention of Printing. By T. L. De Vinne. New York 
city : Francis Hart & Co., 13 College Place. 
We have already reviewed the scope of this hook In some detail, and 
need only here state that the portions as thev appear fully bear out the 
promises of excellence made In the beginning. Paper and printing are 
alike admirable, the illustrations are selected from ancient sources with 
great discrimination, and the entire contents of the volume thus far pub- 
lished bear the marks of deep research Into, and a thorough knowledge of, 
Its fascinating subject. The book is one not merely valuable to the craft, 
but deserves a prominent place In the library of every student of the 
world's progress. 
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NEW MECHANICAL AND ENGINEEBINO INVENTIONS. 



IMPROVED SCREW PROPELLER. 

Joseph G. Hill, Newark, N. J.— This is a contrivance for con- 
structing the hub in sections, so as to attach blades of rolled plate ; 
and it also consists of a propeller blade in half or a lesser portion 
of a circle, and shaped in a true flat plane, instead of the spiral 
shape heretofore employed, whereby it is believed that better re- 
sults can be obtained than from the spiral form. 

IMPROVED TURBINE WATER WHEEL. 
Edward Derby, Ridgway, Pa.— The object here is to utilize the 
entire force of the water, and at the same time balance the thrust 
upon the shaft, and thus diminish friction. Two direct action 
wheels and a central reaction wheel are combined with the shaft 
and case, and the case is suitably constructed to adapt it for use 
with the triple wheel. 

IMPROVED LABELING MACHINE. 
George H. Burrows, Boston, Mass.— This relates to apparatus for 
labeling packages ; and it consists of a combination of levers, 
worked by suitable gearing, and paste rollers and paste troughs, in 
such a way that, by moving a hand lever, the rollers charged with 
paste are thrown out of the paste troughs on the ends of the label 
and back again into the troughs. It also consists of a platform 
carrying the labels, which is counterbalanced by a weight in such 
a way that the pile of labels placed on the platform is always held 
by the counterbalance against a retaining lip, so that the upper 
label in the pile is always at a given point. It further consists of a 
guard thrown over the free end of the label by the action of one 
of the paste rollers. 

IMPROVED BRAKES FOR J'lRE TRUCKS AND WAGONS. 
Minf Ord S. Clark, Brooklyn, N. Y.— The first invention is an im- 
proved brake for fire trucks, that is worked by the attendant at 
the steering wheel. The mechanism swings in supporting arms of 
the fifth or steering wheel at the hind part of the truck, and is 
operated by intermediate crank shafts and rods, by a f ulcrumed 
treadle from the seat of the attendant. The motion-transmitting 
crank shafts are swung in bearings of the fifth wheel and of the 
truck frame, and connected by a swivel chain. In the second in- 
vention, a forked and spring-acted lever is worked by swivel 
chain, crank lever connection, and treadle, from the driver's seat, 
to engage the tongue and prevent its backward motion when it is 
desired to back the vehicle. 

IMPROVED PUMP. 

William H. Pollard, Seneca Falls, N. Y., assignor to Gould Man- 
ufacturing Company, of same place.— The object is to provide for 
vessels a pump which is attached to a stationary suction pipe, ex- 
tending down to the bottom of the hold of the vessel, so as to be 
used as a bilge pump, for removing any water which may collect 
in the bilges from leaks or any other cause. By means of some 
small changes the pump may also be used as a force pump. The 
inventionconsists, first, of the construction of the cylinder heads 
and supports in one piece, so as to raise the lower part of the 
pump, to admit the ready dropping of the bed plate forgettingat 
the lower valves; secondly, of the combination with the suction 
opening of a T joint, that may be connected to the stationary suc- 
tion pipe, or to a detachable sleeve to connect with an overboard 
suction pipe; and, lastly, of the combination of the discharge 
opening, with an attachment to which a hose may be applied, for 
using the pump as a hand fire engine. 

IMPROVED DIAMOND MILLSTONE-DRESSING MACHINE. 
* Aaron C. Pry, Keedysville, Md.— In this invention the diamond 
tool is set in a vertical holder, attached to a carriage sliding longi- 
tudinally in a vertically adjustable main frame. The tool is raised 
and lowered by a vertical screw, commanded by a gear wheel slid- 
ing lever and spring pawl, with an adjustable gage attached to 
regulate their operation. The tool is adjusted laterally by means 
of a transverse screw, acting upon the tool holder, to which screw 
motion is communicated by gearing, driven by a vibrating lever 
having a reversible detent attached, and which, as the carriage 
slides back, strikes and slips over an adjustable bar fixed to the 
rear of the main frame; thus, by means of the gearing and trans- 
verse screw moving the tool laterally, more or less, according to 
the adjustment of the bar fixed to the main frame. 
IMPROVED STEAM HAMMER. 

William Walker, Manchester, England.— This invention consists 
n connecting the trip of the hammer and the spindle by a series of 
levers, links, and connecting rods, whereby the steam and exhaust 
parts may be opened and closed automatically. A dropping lever, 
immediately connected with the trip of the hammer, serves by its 
unchecked momentum (which is communicated to the valve 
spindle) to open the lower steam port immediately after the blow 
of the hammer is delivered, thus securing a dead blow, while a 
small projection on the trip of the hammer serves to open gradual- 
ly the upper steam port as the hammer ascends. 
IMPROVED CAR COUPLING. 

Robert K. Welch, Philadelphia, Pa.— The end of the drawhead is 
made of U shape, the outermost ends being provided with inward- 
ly projecting hooks that interlock with spring-acted coupling 
hooks at the end of the adjoining car. The spring hooks are ful- 
crumed to a casing bolted to the car frame, and forced to be out- 
side by a spiral spring. The rear ends of the spring hooks are acted 
upon by an inverted cone that is keyed to a screw spindle, so as to 
force, when turned down by a suitable key, the rear ends of the 
spring hooks to the outside, and cause the front ends to approach 
each other until they release the interlocking hooks of the draw- 



head. By turning the spindle and cone back, the spring hooks as- 
sume their former position, ready to couple automatically with 
the drawhead when the cars approach each other. 

IMPROVED SUCKER ROD EXTRACTOR. 

George M. Sheffer, Emlenton, Pa.— Thisis an improved device 
for extracting sucker rods from bore holes of wells, etc.; and it 
consists of a spring, with toothed jaws that slide in the socket part 
of the extractor and bite the rod when properly applied, so as to 
raise the same. 

IMPROVED GRATE BAR. 

Lucien H. AUenand William Barton, Tamaqua, Pa.— This consists 
of a grate bar made of a longitudinal bearing bar and curved 
crossbars or ribs at both sides, which extend from the upper part 
of the bearing bar. The cross bars at one side alternate in break- 
ing joints with those at the other sides. 
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NEW WOODWOBKINO AND HOUSE AND CABBIAOE 
BUILDING INVENTIONS. 



IMPROVED CHILDREN'S CARRIAGE. 
Charles W. Carter, Terre Haute, Ind., and Everett E. Fox, Isle 
St. George, Ohio, said Carter assignor to said Fox.— This carriage is 
so constructed that the wheels may be turned down into a horizon- 
tal position to adapt it for use as a crib. It may also be adjusted 
to have greater or less elasticity. 

IMPROVED CHIMNEY. 

George F. Knight, Carroll, Ohio.— This invention relates to cer- 
tain improvements in chimneys, designed for the better ventila- 
tion of the rooms, and the rendering of the same fireproof by pro- 
viding for the easy removal of soot, and arresting the issue of 
sparks. It belongs to that class of chimneys which have an inner 
and an outer flue; and it consists in combining with the same a de- 
fiector of peculiar construction, which diverts the soot from the 
inner smoke fine to the outer fine, down which it falls into a re- 
movable pan at the bottom, a cage of perforated sheet metal being 
arranged at the top to operate as an additional security against the 
issue of sparks. 

IMPROVED SLEEPING CAR. 

Gustave Leve, Montreal, Quebec, Canada.— This invention con- 
sists in the frames, divided into two compartments by a central 
partition, and hinged to the side walls of a car in such a way that 
they may be swung in against said walls, or swung out at right an- 
gles with them. The berths may be placed in a vertical position 
within said frames, or turned down into a horizontal position be- 
tween two adjacent frames. In the car floor are recesses at right 
angles with the side walls, to receive the lower ends of the hinged 
frames when said frames are swung outward. 

IMPROVED DRAFT ATTACHMENT. 

Justus P. Luther, Harrison D. Chemberlin, and Nelson De Grofl, 
Berlin, Wis.— This device is intended to equalize the draft and 
steer the wagon, so as to do away with the movement of the tongue 
when one wheel strikes a stone. This is obtained by the leverage 
secured through the difference in distance from draft bolt to arms, 
and arms to slot. The forward end of the drawbar, being loose, is 
drawn toward the obstructed wheel, and the bar is caused to slide 
on a pin, thereby loosening the chain on the opposite side from the 
wheel obstructed, and giving a quartering draft to the team. This 
throws the direct draft of both horses upon the wheel obstructed, 
and lifts it over the obstruction. 

IMPROVED CAR WHEEL. 

Louis Le May, Hudson, N. Y.— This in an improved construction 
of feathered car wheels; and it consists in a car wheel in which the 
tire is connected to the hub, and supported by a radial spring web 
on the hub and tire. The hub is made of a flanged section and a 
removable ring section, secured by connecting bolts. This is 
claimed to afford a wheel of considerable strength and rigidity, 
but of sufflcient elasticity. 



NEW HOUSEHOLD INVENTIONS. 



IMPROVED PROTECTOR FOR CHANDELIERS. 
Frank J. Symmes, San Francisco, Cal.— This is composed of mica 
plates and a metal contrivance for suspending the device. Itis so 
contrived as to protect the gaselier from the heat, and from the 
deposit which collects upon metal deflectors. 
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NEW MISCELLANEOUS INVENTIONS. 



IMPROVED CLASP. 

Alva M. Butler, Constantino, Mich.— This is a clasp for fastening 

cigar boxes, etc. It is bent at right angles to fit upon the edge of 

a box, and has points formed upon its end parts, to enter the cover 

and side of said box. 

IMPROVED JOINT OP PIANO ACTION. 
Frank Preston, Elgin, 111.— This consists of a pivot pin for the 
hammer, pointed at each end and fitted in a bush having a conical 
seat and screwed into the bearings, in which it was held firmly by 
a clamp contrivance to prevent it from turning after being ad- 
justed. The object is to provide a joint that cannot be affected by 
dampness. 

IMPROVED SURVEYING INSTRUMENT. 

Matthew W. Venable, King's Mountain, Ky.— It is not possible to 
explain the construction of this instrument without drawings. It 
is, however, a surveyor's telescope, which may be used for setting 
slope stakes in a rapid manner on inclined, rough, or broken 
ground. It also may be used for finding the gradient between two 
given points, and by simple modifications may serve as a clinome- 
ter level. For railroad engineers, it appears to be a useful instru- 
ment. 

IMPROVED SPINNING TOP. 

Andrew Kern, Qtica, N. Y.— The invention consists of a tubular 
handle on the upper part of the spindle of the top, within which 
the string for spinning the top is attached to the spindle. The 
handle allows the top to be held in the hand, after it has been set 
running, to be set down in any required place. 

IMPROVED HAIR-PUFFING PIN. 

Annis Hurd, Waterloo, Iowa.— This is a pufling pin with clasping 
spring legs and connecting spring coil, the sections of which are 
arranged slantingly to each other for passing a hair pin readily 
through either coil section. 

IMPROVED FLAG SIGNALING APPARATUS. 

Kuf US D. Couch and Jesse M. Lamb, SharpviUe, Ind.— The object 
of this invention is to enable the telegraph operator to signal all 
approachingrailway trains without leaving his office, by a signal 
flag, which is unwound from a spring roller by a cord, and ar- 
ranged in a suitable frame in conspicuous position. On releasing 
the cord the spring roller acts to rewind the fiag. 
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NEW AQBICULTUBAL INVENTIONS. 



IMPROVED WASHING MACHINE. 
Chester Allen, Corinth, N.Y.— In using the machine, a cylinder 
is rolled back and forth upon the clothes spread upon a bed rack, 
the water is pushed before it, fiows through the holes in the end 
boards, passes down into the channel below the bed rack, and rises 
through the spaces between the cross bars before and behind the 
cylinder. The clothes are thus lifted from the rack, and moved so 
that they will be operated upon each time in a different place. 

IMPROVED SADIRON HEATER. 
Preston H. Sessoms and Josiah Mizell, Coleraine, N. C— This in- 
vention consists in attaching a sadiron receptacle to the top of a 
combustion chamber, with its rear end formed into a flue. The 
combustion chamber rests upon a frame which stands over and 
around a lamp or other suitable heating apparatus, both frame and 
enclosed lamp being supported by a base plate. 
IMPROVED DOOR CHECK. 
James Peirce, Nora, III.— This consists in a spring latch attached 
to the base board or wall, combined with a catch and buffer that is 
attached to the door, so arranged that it may act as a latch and 
buffer combined, or as a latch alone. 

IMPROVED SADIRON HEATER. 

William H. Haylock, Jonesville, assignor to himself and Charles 
S. Pierson, Sandy Hill, N. Y.— Thisinvention consists in combining 
in a sadiron heater a lamp, having diametrically opposite pins, 
with a ring of the leg frame. There is also a burner, provided with 
a partition, so that each flame will have its own separate draft or 
current of air. 

IMPROVED FOLDING CHAIR. 

Thomas M.Wyatt, Kusselville, Ark.— This is an improved folding 
chair, designed especially for dentists. To fold the chair, the back 
is turned down upon the seat, the seat is closed up, the front legs 
are turned back between the back legs and turned up against the 
back, and the back legs are turned up in front, foldinir the chair 
very compactly. There is a new lateral and vertical adjustment of 
the head rest. A greater variety of position is obtained through 
the rest bar adjusting almost automatically at any desired angle. 
IMPROVED GRIDIRON. 

George Cornwall, Garden City, N. Y.— This consists of a close 
corrugated plate for supporting the meat on the upper angles of 
the corrugations. To this plate are applied flanges extending 
down from the sides and back to rest on the stove top. The space 
under the plate has a trough for receiving the gravy. The close 
plate protects the meat from the flame and smoke, and cooks the 
meat better by checking the intensity of the heat. 
IMPROVED CLOTHES PIN. 

Uriah D. Mihllls, Fond Du Lac, Wis.— This consists of a clothes pin 
with a notched wooden cross key secured to the head of the pin. 
The key serves as a handle for the pin, and allows it to be brought 
close to the line, to prevent, by its rigid position thereon, the chaf- 
ing of the clothes by the points. The projecting parts of the key 
also allow the pin to be more easily removed. 



ROTARY SPADER, STALK CUTTER, AND FIELD ROLLER. 
Peter D. Pelsor and Henry C. Pelsor, Metamora, Ind.— In the 
face of a large roller are formed rows of slots of such a size that 
the spades may fit into them, so that all the dirt that may adhere 
to the said spades may be scraped off every time they are drawn 
inward. There are devices for removing the spades or cutters ; 
also for preventing them from getting out of place while holding 
them back, thus adapting the machine to be used as a field roller 
and enabling it to be readily drawn from place to place. 

IMPROVED STUMP PULLER. 

Chester C. Adams, Decatur, Mich.— By alternately driving a team 
of horses forward and backing them up, a succession of impulses 
is given to a shaft, winding the rope or chain around it and drawing 
the stump. The shaft is mounted in a frame and has a ratchet. 
The power is applied to a lever, on which is a pawl which engages 
with the ratchet. 

IMPROVED FERTILIZER DISTRIBUTER. 

Pleasant P. Linder, Alexandria, Ala.— The novel feature in this 
implement is a block fitted to slide on the axle. In order to act in 
conjunction with a slide in regulating the discharge of manure in 
different states of comminution. 

IMPROVED PLOW. 

Melvin P. Sparks, Spring Lake, Mich.— This plow embodies a 
new mechanical construction, which is claimed to lessen the fric- 
tion against the bottom and landside of the furrow, to enable the 
plow to be more easily thrown out of the ground, and to work at 
any desired depth in or to run above the ground, and to be of 
lighter draft. 

IMPROVED GRAIN BAND. 

John H. Swihart, Upshur, Ohio.— Thisis a simple and ingenious 
little device, consisting of a wire pointed about midway its length 
and attached to a small plate at one end. There is a hole in the 
plate to receive the other end of the wire when the band is being 
passed around the sheaf. When the binder is released, the pressure 
of the bundle upon the inner end of the plate brings the said plate 
into an inclined position with and causes it to bind upon the wire. 

IMPROVED REVOLVING GARDEN AND FIELD HOE. 
David B. Sherman, Castleton, Vt.— Two side boards are con- 
nected by a board attached to their forward ends, and by a board 
attached to the upper edges of their rear ends. Between the side 
boards is pivoted a roller, to which are attached the shanks of a 
number of small hoes. The machine is propelled by handles 
attached to the side boards. 

IMPROVED HARROW. 
Jesse G. Stokesbary and John H. Stokesbary, Millersburg, Iowa.— 
This harrow embodies five new mechanical devices, which enable 
it to be adjusted for use as a large or as a small harrow, to be 
cleared of rubbish without stopping the team, and to^be used for 
any kind of harrowing, and upon any kind of ground. 

IMPBOVEB PLOW. 

Swan N. Cedarland, Solomon Kapids, Kan.- The new feature Is a 
fiat plowshare having an angular front edge, and a cutter attached 
to the side thereof, the point or apex of said angle being nearer the 
cutter than the opposite side of the share. This tends to draw the 
plow into the ground. 

IMPROVED COMBINED CULTIVATOR AND HARROW. 

John K. Dunlap, Sherman, III.— By suitable construction, this 
implement may be guided to follow the row, however crooked it 
may be, the resistance of the soil against the cutters being suffl- 
cient to draw the harrow after them. By bearing down upon the 
rear end of a lever, the forward end of the harrow is raised from 
the ground, allowing any rubbish that may be caught upon the 
harrow teeth and the plows to drop off. The plows may be rela- 
tively adjusted as desired. 

IMPROVED COMBINED PLANTER, CULTIVATOR, AND MARKER. 
Joseph K. Kelly, Algonquin, III.— Four novel mechanical de- 
vices are here embodied, producing a machine that may be readily 
adjusted for use for marking off land for planting the seed, and 
for cultivating the plants. By an Improved construction, the 
rubbers prevent the kernels from being injured by the movements 
of the dropping slides. 
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Agricultural Implements and Industrial Machin- 
eryfor Export and Domestic Use. R.H.Allen & Co., N.Y. 

Three of the best boiler feed water bight regu- 
lators wanted hy W. E. Farrell, No. SlOMlnor St., Phila. 

Old rails of less than 30 lbs. per yard wanted. 
C. S. Bradley, P.O. Box 826,Galesburg, 111. 

For Best and Simplest Yacht and Vertical Sta- 
tionary Engines, Boilers, &c., address William J. San- 
derson, 21 Cliurch St., Syracuse. N. Y. 

Wanted— 2d h'd Mortice Machine and Tenoning 
Machine. Address E. C. Munson, Herlslmer, N. Y., 
giving maker, condition, price, &c. 

Wanted— A 2d h'd Foot Lathe. W. N. Callender, 
Albany, N. Y. 

Hyatt & Co.'s Varnishes and Japans, asto price, 
color, purity, and durability, are cheaper by comparison 
than any others extant. 246 Grand St., N.Y. Factory, New- 
ark, N. J. Send for circular and descriptive price list. 

I want a reliable and competent person to intro- 
duce my improved Cross Head and Link Block— a good 
opportunity fora good man. W. A. Alexander, Box 130, 
Mobile, Ala. 

Perfect Stave Jointer— Late Patent. For Sale, 
State Rights, or on Royalty. Sample Machine furnished. 
Address B.&W.Barker,Box92,BiverFalls,Pierce co.,Wis. 

Planing Machines— For the best and cheapest 
traveling- bed or **Farrar" Planers— 24, 27, and 30 in.— 
also 15, 18, and 24 In. stationary-bed machines, address 
LaneM'f 'gCompany, Montpeller, Vermont. 

More than Ten Thousand Crank Shafts made by 

Chester Steel Castings Co., now running; 8 years' con- 
stant use prove them stronger and more durable than 
wrought Iron. See advertisement, page 221. 

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennial, B. 8-55. Send for pamphlet and 
sample of work. B. C. Mach'vCo., BattleCreek, Mich. 

Wanted— Competent man to rent low a complete 
Boiler Shop connected with old established Machine 
Works. Address J. A. A., 44 York St. Baltimore, Md. 

For 13, 15, 16 & 18 in. Swing Engine Lathes, 
address Star Tool Co., Providence, R. I. 

The Scientific American Supplement— Any de- 
sired back number can be had for 10 cents, at this othce, 
or almost any news store. 

Leather and Rubber Belting, Packing, Hose, & 
Manufacturer's Supplies of all kinds. Greene, Tweed & 
Co., 18 Park Place, New \ ork. 

Baxter's Adjustable Wrenches, used by all first 
class mechanics. Price reduced. Greene, Tweed & Co., 
18 Park Place, New York. 

Lane's " Monitor" Turbine Water- Wheels are 
not perpetual motion machines, but they combine more 
and greater advantages than any other water motors of- 
fered the public. Address Lane Mfg Co., Montpeller. Vt. 

To stop leaks in boiler tubes, use Qulnn's Pat- 
ent Ferrules. Address S. M. Co ,So. Newmarket, N.H. 

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices. Bailey, Farrell & Co., Pittsburgh, Pa. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills Pittsburgh, Pa. 
for lithograph. &c. 

Shaw's accurate and TJ. S. Standard Mercury 
Gauges, Steam, Vacuum, Hydraulic, and Test Gauges. 
&c.,915 Ridge Avenue, Philadelphia, Pa. 

Solid Emery Vulcanite Wheels— The Solid Orig- 
nal Emery Wheel— other kinds Imitations and Inferior. 
Caution.— Our name is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, New York. 

Handbook of Useful Information for Lumber- 
men, Millwrights, and Engineers (152 pages) sent free by 
LaneM'f 'If Company, Montpeller, Vermont. 

Models for Inventors. H. B. Morris, Ithaca,N.Y. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes, Ac. ,259 W.27th St., N.Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, have removed 
to 530 Water Street, New York. 

Pat'd Graining Stencils— J. J. CalloWjClevel'd, O. 

Lathe Dogs, Expanding Mandrels, Steel Clamps, 
Ac, for Machinists. Manufactured by C. W. LeCount, 
So. Norwalk, Ct. Send for reduced Price List. 

Driving Belts made to order, to accomplish work 
required . Send full particulars for prices to C. W. Arny, 
148 North Third St., Philadelphia, Pa. 

"Dead Stroke" Power Hammers— recently great- 
ly Improved, Increasing cost over 10 per cent. Prices re- 
duced over 20 per cent. Hull & Belden Co . , Danbnry,Ct. 

Clapboard Machinery— Sawing, dressing, and 
trimming— a specialty of the Lane M'f'g Company, 
Montpeller, Vermont. 

Power * Foot Presses & all Fruit^can Tools. Fer- 
racute Wks., Brldgeton, N.J. & C. 27, Mchy. Hall,Cent'l. 

No. 3 Woodworth Planing,Tongulng, and Groov- 
ing Machine for Sale Cheap. Address Wm. M. Hawes 
Fall River, Mass. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free, 
f Ittsburgh Steel Casting Co., Pittsburgh, Pa. 
Circular Saw Mills of the celebrated and popular 
Lane" pattern, made under^ direct supervision of In- 
ventor by the Lane M'f'g Company, Montpeller, Vt. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
A Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

HotchUss & Ball, Merlden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 

For Sobd Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
hietals. E. Lyon, 470 Grand Street, New York. 

Diamond Tools— J. Dickinson, M Nassau St., N. T. 




It has been our custom for thirty years past to 
devote a considerable space to the answering of 
questions by correspondents ; so useful have 
these labors proved that the SciBHTrFiC Amkri- 
X3AN office has become the factotum, or headquar- 
ters to which everybody sends, who wants special 
information upon any particular subject. So large 
Is the number of our correspondents, so wide the 



range of their Inquiries, so desirous are we to 
meet their wants and supply correct information, 
that we are obliged to employ the constant assis- 
tance of a considerable staff of experienced wri- 
ters, who have the requisite knowledge or access 
to the latest and best sources of information. 
For example, questions relating to steam en- 
gines, boilers, boats, locomotives, railways, etc., 
are considered and answered by a professional 
engineer of distinguished ability and extensive 
practical experience. Enquiries relating to elec- 
tricity are answered by one of the most able and 
prominent practical electricians in this country. 
Astronomical queries by a practical astronomer. 
Chemical enquiries by one of our most eminent 
and experienced professors of chemistry ; and so 
on through all the various departments. In this 
way we are enabled to answer the thousands of 
questions and furnish the large mass of informa- 
tion which these correspondence columns present. 
The large number of questions sent— they pour in 
upon us from all parts of the world— renders It 
impossible for us to publish all. The editor se- 
lects from the mass those that he thinks most 
likely to be of general interest to the readers of 
the Scientific American. These, with the replies, 
are printed ; the remainder go into the waste 
basket. Many of the rejected questions are of a 
primitive or personal nature, which should be an- 
swered by mail; In fact hundreds of corres- 
spondents desire a special reply by post, but very 
few of them are thoughtful enough to enclose so 
much as a postage stamp. We could in many 
cases send a brief reply by mall if the writer were 
to enclose a small fee, a dollar or more, accord- 
ing to the nature or importance of the case. 
When we cannot furnish the information, the 
money Is promptly returned to the sender. 

W. L. L. will find a good recipe for aquar- 
ium cement on p. 80, vol. 31. To blacken a brass 
microscope tube, see p. 362, vol. 25. — C. C. C. will 
find an explanation of duplex telegraphy on p. 
235, vol. 31.— A. B. C. will find directions for 
browning gun barrels on p. 11, vol. 32.— A. S. 
should read the directions for constructing the 
simple battery again. — P. M. and W. M. will find 
directions for nickel plating cast iron and steel 
on p. 186, vol. 31.— C. W. T. can etch glass with 
hydrofluoric acid. See p. 109, vol. 31.-0. A. Jr. 
should read our article on the horse power of en- 
gines on p. 33, vol. 33.— C. L. P. can solder the 
parts of his brass oil tank together. See p. 251, 
vol. 28.— A. P. P. will find a recipe for a depila- 
tory on p. 186, vol. 34.-0. J. will find a recipe for 
a gold solder on p. 251, vol. 28.— M. G. will find di- 
rections for making vinegar on p. 106, vol. 32.— A. 
E. will find full particulars of the New York 
canal steamer reward on pp. 288, 295, vol. 24.— H. 
H. can get rid of roaches and bugs by using the 
remedy described on p. 315, vol. 32.— G. Z. will 
find a recipe for a cement for joining stone, etc., 
on p. 251, vol.31. — F. H. W. will find directions 
for lighting gas by electricity on p. 4, vol. 29.— M. 
will find instructions for annealing steel castings 
on p. 298, vol. 24.— B. will find directions for re- 
moving fruit stains from ivory on p. 10, vol. 32.— 
E. S. E. is assured that the pretensions of the di- 
vining rod men, for discovering water, precious 
metals, etc., in the earth, are all humbug.— E. B. 
W. will find an answer to his query as to the sink- 
ing of a body In deep water on p. 208, vol. 33. — F. 

C. can keep small steel articles from rusting by 
the method described on p. 169, vol. 33. — A. K. J. 
will find an article on the artificial production of 
cold on p. 351. vol. 34.— G. C. M. can find the 
power of his spring only by experiment —F. A.P. 
will find directions for bronzing on iron on p. 283, 
vol.31. Forbronzlng on brass, see p. 51, vol. 33.— 
Will D. W. A.,of Atlanta, Ga., send us his name ? 
—J. M. should consult a physician as to the feet 
troubles. — B. M. B. will find a good recipe for in- 
delible ink on p. 129, vol. 28 W. H, E. is in- 
formed that the shellac and alcohol preparation 
he mentions is French polish. See p. 11, vol. 32.— 
J. J. D. B. will find a recipe for a black walnut 
stain on p. 90, vol. 32. — D. W. D. will find a recipe 
for a paint for outdoor work on cement on p. 277, 
vol. 26.— W. T. B. will find directions for building 
an ice house on p. 251, vol. 31.— A. E. E. will find 
a description of malleable cast iron on p. 138, vol. 
29. — M. G. will find an excellent article on the na- 
ture of heat on p. 325, vol. 33.— T. A. should keep 
the brass work on his locomotive bright by the 
method described on p. 102, vol. 25.— T. W. F. 
should put nitric acid in the porous, and salt wa- 
ter In the glass, cell of his battery. — L. J. W. will 
find directions for gilding wood on p. 90, vol. 30.— 
E. H. F. will find a recipe for waterproofing can- 
vas on p. 347, vol. 31.— L. H. will find directions 
for building an icehouse on p. 251, vol. 31.— J. P. 
can attach leather to his iron pulleys by following 
the directions on p. 409, vol. 33.— S. A. H. can pre- 
vent the accumulation of rust on his tools by 
following the directions on p. 169, vol. 33.— T. S. 

D. will find directions for preserving birds on p. 
159, vol. 32.— L. F. L. will find a recipe for bronze 
on brass on p. 51, vol. 33. For bronze on iron, see 
p. 283, vol.31.— D. T. W. will find a recipe for in- 
delible ink on p. 129, vol. 28.— L. D., F. P., J. H., 
W. S. C, J. B. H., B. G. A., G. C. M., O. H. B., 

E. J., H. A. M., and many others, who ask us to 
recommend books on industrial and scientific sub- 
jects, should address the booksellers who adver- 
tise in our columns, all of whom are trustworthy 
firms, for catalogues. 

(1) P. says : In the Scientific American 
Supplement, August 5, No. 32, you give very mi- 
nute drawings of a boiler and engine for a navy 
cutter, with size of boat, etc. What speed 
would a boat, built with such proportions, etc., 
attain ? A. If the boat has a good model, it should 
attain a speed of SH or 9 miles an hour, in smooth 
water. 

(2) J. A. B. says : 1. In your issue of Au- 
gust you state that the improved Holtz electric 
machine has two plates that revolve in opposite 
directions. You tell how the collecting arms are 
placed, but I do notunderatand how the sectors 



are placed. What is the diameter of the plates 
in the best machines? Should they be of plate 
glass, or will the best window glass do as well ? 
What should be the thickness of the glass to give 
the best effects? What published work gives 
the best exposition of the Holtz machine? A. 
You will find a full statement of the machine in 
Dechanel's " Natural Philosophy," which is now 
published in parts. Get the part on electricity and 
magnetism. 

(3) A. S. asks: How large a vertical boiler 
will be needed to run two engines 8x8 inches, the 
boiler having plenty of heating surface, and the 
engines running with 100 lbs. steam? A.Makeone 
i^ to 5 feet in diameter and 7 feet high. 

(4) A. G. W. asks : 1. How many revolu- 
tions should a 13 inch bottom runner corn mill 
make to give best results in quantity and quality 
of meal ? A. From 800 to 900 a minute. 2. How 
much can it grind per hour with an eight horse 
power engine ? A. From 10 to 12 bushels. 3. I 
wish to run a 50 saw cotton gin at the same time 
with the corn mill. Can the mill grind as much 
under such conditions as it could when I throw 
the gin off ? A. Probably the gin will make a 
difference of 2 or 3 bushels an hour. 

(5) F. C. says : We have a boiler that does 
not steam very well. The heat passes under, then 
back through the tubes, then over and under the 
top. Will turning the air from a blacksmith's fan 
underneath the fire make the fire bum more 
strongly, or should we pass it through above the 
fire? A. If the trouble is lack of draft, the first 
plan will doubtless prove serviceable. 

(6) W. S. asks : What is the greatest depth 
of water explored with a diving bell? A. We 
have seen an account of a diver working at a 
depth of about 160 feet. Perhaps some of our 
readers may know of instances in which still 
greater depths have been reached. In the use of 
either the bell or diver's suit, weights are at- 
tached to make the apparatus sink, and air is 
forced into the interior through a flexible tube. 

(7) K.W. D. says: A man weighing 200 
lbs. is hung. Would a keg of nails weighing 200 
lbs. exert more strain on the rope than the man, 
the drop being 3 feet ? A. Possibly it might, be- 
ing less elastic. 

(8) R. W. H. says : We have a coal shaft 
320 feet deep, which has a pump in the bottom : 
and the steam is furnished from the surface of 
the ground, and the pipes, both water and steam, 
are rusted out very fast by the water that runs 
down the shaft. It is salt water. Can you tell us 
of a remedy? A. The surest remedy would be 
the use of copper pipes. 

(9) J. S. Jr. asks : How can I separate 
white lead from tallow or oil? A. Eemove the 
oil and grease by treating with bisulphide of car- 
bon. 

(10) H.J. M. asks: 1. Is the bulk of the 
starch used made from com ? A. No : the greater 
part is made from potatoes, rice, and wheat. 2. 
What is the process of making starch from com ? 
A. The crushed grain is macerated with a weak 
soda lye, which dissolves the gluten and leaves 
the starch. 3. What percentage of starch does 
com contain? A. American corn contains 50 or 60 
per cent of starch. 4. Does it require a large 
amount of machinery and capital to engage in 
this business ? A. Yes. 

(11) H. E. asks : What can I apply to the 
inner surface of a hogshead to protect the wood 
from the action of the chloride of sodium, com- 
monly called Javelle water ? A. You probably 
mean the hypochlorite of sodium (eait Javelle). 
Try coating the interior of the casks with melted 
paraffin. 

(12) H. A. S. says: 1. Which of the ele- 
ments may be volatilized so as to be detected by 
the spectroscope in a hydrogen flame? A. Po- 
tassium, sodium, barium, strontium, and other 
metals forming, with oxygen, alkalies and alka- 
line earths. 2. Which may be detected in an oxy- 
hydrogen flame ? A. All the metals and many of 
the other elements, but not so well as with the 
electric lamp. 3. Which may be detected in the 
electric sparks of different lengths ? A. All the 
elements— the metals, the gases,and the vapors of 
the non-metallic elements. 

(13) C. C. R. says: I have some printer's 
ink that takes from 24 to 36 hours to dry. Can 
you tell me of anything that will make It dry 
more quickly ? A. We understand that finely 
powdered permanganate of potassa, introduced 
in small quantities, is admirably suited for this 
purpose. 

(14) J.W.W. says : Boerrhave assertsthat, by 
putting alcohol into an ox bladder andexposinglt 
to the sun, he produced absolute alcohol by exos- 
mose. Donovan disbelieves it. Who is correct? A. 
Absolute alcohol cannot be obtained by such a me- 
thod. 2.Do whisky, brandy, and gin lose or gain in 
strength after they are first made? A. This de- 
pends altogether upon what condition the liquors 
are in when bottled. If properly prepared they 
seldom lose in strength. 

(15) A. D. S. says : I have seen Brussels 
carpets scrubbed with soap and water, in which 
was put something that brightened the colors in 
the oldest carpets. Can you tell me what was 
used for this purpose? A. It was probably car- 
bonate of soda or potash. 

(16) J. T. S. asks : 1. What must I do to 
make common printing ink copyable ? A. We do 
not think that this has ever been satisfactorily 
accomplished. 2. Can type metal be soldered to 
brass with common plumber's solder ? A. Yes. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents.and 
examined, with the results stated : 

J. S. H. — It appears to be a piece of iron slag. 
It Is not of meteoric origin.- S. J., Frostburg,Md. 



—The samples became separated from the letter, 
and, as they were not properly marked, were lost. 
— M. P. T.— It is fire clay.— S. C— No. 1 is lime- 
stone. No. 2 is felspar.— A. B. — The red rock is 
massive iron garnet. The other is a species of 
hornblende.— T. W.— The clay is of a fine quality, 
but does contain a small quantity of iron ; other- 
wise It is nearly pure.— W. H. G.— It is white sul- 
phide of iron (marcaslte). — E. C— The yellow 
bodies consist of clay colored by oxide of iron 
(yellow ocher). The dark variety might be em- 
ployed as a fire clay, and for making cheap drain 
pipes and pottery. The other specimens are kao- 
lin, of different grades of purity.— C. S. — It is 
hornblende.- W. E. D.— The water contains an in- 
jurious amount of organic matter.— M. E. H.— 
No. 1 is sulphide of iron and quartz. — No. 2 is 
quartz and mica schist. No. 3 is slate.— G. J. — 
No. 1 is Amazon stone, a species of orthoclase. 
No. 2 is yellow jasper. No. 3 is red jasper. No. 4 
contains lead and silver. No 5 is smoky quartz. 
No. 6 is hornblende and sulphide of iron.— No. 7 is 
nornblende, felspar, and carbonate of copper. — 
E. H. F.— It Is an impure clay, a silicate of alumi- 
na. — A. B. O. — The water contains a large quan- 
tity of sulphides and organic matter. It has been 
contaminated by contact by the cork and cam- 
phor, which the bottle previously contained.— J. 
H. S.— No. 1 Is shale. No. 2 is sandstone contain- 
ing considerable iron pyrites.— L. B. C. — The sam- 
ple does not contain nickel.— J. G. W.— It is an 
impure clay containing small specks of iron py- 
rites. In order to classify the shells, it would be 
necessary to have more of them.— G. W. W., who 
asked about new nickel electrolyte, does not 
state what his trouble was. The ammonia used 
was possibly not strong enough. The bath is 
simply a solution of cyanide of nickel in ammo- 
nia. 



COMMUNICATIONS BECEIVED. 

The Editor of the Scientifio American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On Hydrophobia. By L. M. N. 

On Advancing Science. By N. M. E. 

On Salicylic Acid. By W. E. F. 
Also inquiries and answers from the following ; 

H.T.-J. R.-B. L.-J. H.-J. A.-T. W.-C. W.— 

A.N.-A.W.— W. H. F.-M. B.-J. M.-C. A, M.— 
IIR. N. 

HINTS TO COEEBSPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefiy 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " How can I find a partner with $5,000 
capital ? Who sells model steam engines ? Who 
makes the best truss, for the relief of hernia ? 
Who makes plate glass show cases? Who sells 
fireproof sates ? Who sells sewing machine at- 
tachments at wholesale?" All such personal in- 
quiries are printed, as will be observed, in the 
column of " Business and Personal." which is 
specially set apart for that purpose, subject to 
the charge mentioned at the head of that col- 
umn. Almost any desired information can m this 
way be expeditiously obtained. 



[OFFICIAL.] 



INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of tbe United States Tvere 
Granted In the Week EndlUB 

September 12, 1876, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent In the annexed list, 
Including both the speciticatlons and drawings, will be 
furnished from this othce for one dollar. In ordering, 
please stace the number and date of the patent desired 
andremltto Munn&Co.,37 Park Row, New York city. 

Alizarine, etc., preparation of, Simpson ei ai — 182,^34 

Amalgamator, W. McCourt 182,027 

Animal trap. H. T. Stlth 182,211 

Anvil, J. Jenkins 182,120 

Apple corer, I. Rogers 182,133 

Automatic toy, W. L. Hubbell 182,194 

Bag-sewing machine, W. Webster 182,240 

Balance line for mast hoops, W. E. Lclghton — 182,123 

Bale tie, H. Mllllngar 182,031 

Barbedfence wire, McGlIn & Hart 182,212 

Bed bottom corner plate, J. W. C. Peters 182,035 

Bed, Invalid, E. W. Grafton 182,067 

Bee hive, N. D. Hayden 182,190 

Belt shifter, G. A. Ohl 182,221 

Blackboard, J. W. C. Gllman 182,065 

Blast nozzle for furnaces, A. Lawrence 182,204 

Boats, etc., making Iron, J. McCreary 182,080 

Bookshelf, J. L. Boone 182,157 

Boot-lasting machine. Tiffany el al 182,246 

Boring machine, P. T. Perkins 182,222 

Buckle, L. F. Judd 182,200 

Buckle, W. Leser 182,079 

Burial casket, O. M. Allen 182, 144 

Burial casket, S. Stein (r) 7,309 

Burner for heating purposes, T. R. Almond 182,145 

Oamp stool, B. F. Larrabee 182,078 

Cane and umbrella, KIndermann et al 182,025 

Car coupling, A. L. Blunt 182,055 

Car coupling, E. D. Brown 182,017 

Car coupling, S. Hamer 182,114 

Car coupling, B. N.Phelps 182,131 

Car coupling, J. Slade 182,186 

Car coupling, P. E, Sloan 182,039 
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Car ventilator, J. C. Hays 

Carrier attachment, sewing machine, J. L. lioone 

Cast metal harness trimmings, J. Parry 

Catamcnlal sack, G. E. Johnston 

Chair, R. Woo* , 

Chandeliers, suspending, G. Warner 

Chlld'scarrlage, C. G. Macht 

Chime toy, C. A. Bailey 

Churn, L. M. Bookwalter 

Churn, W.W. Gift 

Churn motor, Wletlng & Waters 

Circular saw, II. DIsston 

Clrcularwood splitter, C. O. Hall 

Cloth-foUlng machine, J. D. Cottrell 

Cloth marker, G. T. Jones 

Clothes dryer, L. Talbott 

Coal chute, E. R. Bulkley 

Coffee-making apparatus, P. J. Churchill 

Coffin, J. Dunn 

Coffin, S. Kodgers 

Cogs In wheels, cutting, L. F . Grant 

Coke from retorts, removing, J. F. Rice 

Compound steam engine, L. Hun toon 

Condenser for steam engines, R. Hardesty 

Conversing motion, H. h. Joslln 

Corder for sewing machines, J. J. Donahoe 

Cork, etc.. P. Giboons 

Corn planter, A . D . Smith 

Corn planter, B. & E. Hakes 

Corset, S. B. Ferris 

Cotton gin, II. A. Sterns 

Cotton press, W. Goidlng 

Cultivator, E. Nauman 

Cup and cone feeder, blast furnace, P. H. Moore. 

Cupboard latch, E. J. Steele 

Curtain fixtures, Knapp & Bailey (r) 7,307, 

Cutter bar for reapers, F. R. & W. O. Sutton 

Detaching hook, automatic, Wyckoff e(«/ 

Door button, W. Wilson 

Double woven textile fabric, S. W. Baker 

Drill stock, power hand. C. W.Pratt 

Dumping wagon, N . >;. Splelnian 

Earth auger, L. D*illalre 

Egg box, Cass& Larrabee 

Electric fire signal, etc., Nov Ins & Smith 

Electrical apparatus, J. Kidder 

Electromagnetic signal, D. L. Salomons 

Electromagnetic time register, P. A. Dowd 

Elevating and conveying grain, M. Randolph 

Elevator, P. Hennert 

Elevator, J. McMurtry 

Fire-alarm telegraph, J. H. Guest 

Fire escape^ J. S. Cochran 

Fireklndler, F. Tyloe 

Fireman's ladder and truck, J. A. Arnold 

Flour bolt, J. P. Agler 

Flour bolt, W. H. Woolard 

Folding umbrella, A. B. Shaw 

Fountain, Wetmore& Hegarty 

Fountain pen holder, A. P. Allen 

Fruit bucket, W. Morton 

Funnel, J. O. Barton 

Furnace for heating blanks, J. W. Bonta 

Furnace for melting copper, J . W. Bonta 

Furnace for steam boilers, J. W. Bonta 

Gas burner, W. H. VV liber 

Gas regulator, E. J. Baker 

Globe valve, W. S. Blake 

Grate back, J. D. Ogle 

Grate bars, operating, P. W. Pratt 

Grinding machine. Berry & Giles 

Hair crimper, S. Walker 

Hame for harness, G. M. Triplett 

Hammock frame, J. B. Arcl 

Harness loop, D. McMillan 

Harness pad, P. Burns 

Harness saddle, P. F. Carroll 

Harrow teeth, W. W. Speer 

Harvester, A. Miller 

Harvesting machine, A. Miller 

Hat bodies, cleaning, K. Eiekcmeyci 

Hay and cotton press, J. H. Barnes 

Hay and cotton press, \V. D. Libbey 

Hay and cotton press, J. A. & M. H. McBryde... 

Holdback for thills, G. Sell 

Hod elevator, safety, J. W. Sutton 

Hop crusher, Bauinann & Hoeppner 

Hop kiin.N. E. Hli'ds 

Horse liiiy f ork, F. Bobliltt 

Horseshoe blank, J . N. Whitman 

Hot air engine, B. F. McKinley 

Husklngprotector, W. & J. Hutchinson 

Hydraulic brake, A. Krupp 

Ice cream freezer, D. J. Rogers 

Ice-making apparatus, C. Whitaker 

Ice velocipede, J. & J. Arnao, Jr 

Injector, I. Dreyfus 

Injector, J. Proeger 

Iron surfaces, protecting, F. S. Barff 

Ironing apparatus, H.J. Nott 

Ironing table. Guyer & Newton 

Kettle for trying oils, J. L. Alberger (r) 

Knob attachment, W. II, Gonne 

Lamp post , E. F. Morse 

Lamps, making handled, L. Stoehr 

Land roller, A. II. Ufford 

Last blanks, forming, II. Wight 

Leather, crimping and folding, H. Charmbury.. 

Links, etc., forming, W. H. II. Sisum 

Locking valve, O. B. VVIckham 

Locomotive wheel, W. Weathersbee 

Loom shuttle, Beatty & Edwards 

Mall bag catcher, D. Harrison 

Meal, machine for crushing, F. Wegmann 

Meat tenderer, L. Stone 

Mechanical movement, A. E. Blake 

Metallic roof, L. J. Holcton 

Middlings, purifier, 0. McGlnniss 

Middlings separator, A. R. Guilder 

Mold for pressing glass, J. H. Hobbs 

Motor, H. Hart 

Negative plate, galvanic, J. Byrne 

Nozzle and vent for liquid vessels. D. C. Herbst.. 

Nut lock, D. Dull (r) 

Organs, T. Wlnans ' 182,258, 185, aS'.!, 

Paint for coating roofs, Dana & Stuart 

Paper cutting machine, E. Schlenker 

Paper-feeding machine, J. T. & F. Ashley 

Paper-feeding machine, 11. W. Covert 

Paper pulp separator, J. S. Smart 

Peat-pressing machine, B. Leacli 

Petroleum products, separation of, J. Cole, Jr... 

Photographic test plate, W. A. Brice 

Piano attachment, W. Muth 

Pipe cutter. Dales & Lusby 

Plaiting machine, J. M. Boyce 

Platform scales, H. B Osgood 

Playing card, R. Chanony 

Preserving package, fruit, etc.. E. S. Hunt 

Pressed glass trimmings, etc., J. H. Hobba 

Pressure gage, B. B. Keyes 



182, lis 
182,158 
182,081 
182,021 
182,262 
182, 080 
182, 207 
182,147 
182,150 
182,185 
182,2 2 
182,178 
132,188 
182,171 
182,070 
182.042 
182,100 
182,167 
182,100 
182,228 
182.186 
182,132 
182,196 
182,115 
182 , 199 
183,103 
1.32,064 
182,235 
182,113 
182,019 
182,239 
182,110 
182, 128 
182,210 
182,240 
7,308 
182, 241 
182,047 
182,141 

182. 051 
182,224 
132,040 
182,107 
182,165 
182,219 
182,203 
182,038 
182,179 
182,226 
182,070 
132,215 
182,020 
182,0'Jl 
182,087 
182,050 
182,092 
182,142 
182,233 
182,251 
182,094 
182,217 
182,097 
182,039 
182,058 
182,057 
182.254 

182. 052 
182,015 
182,033 
182,223 
182,1.51 
182,088 
182,043 
182,049 
182,125 
182,162 
182,164 
182,237 
182,029 
182,030 
182,181 
182,053 
182,206 
182,210 
182,134 
182,086 
182,054 
182,022 
182,155 
182, 140 
182,213 
182,197 
182,121 
182,229 
182,090 
182,095 
182, ISO 
182,225 
182.148 
182,130 
182,069 

7,305 
182,111 
182., 127 

. 182,242 

. 182,044 
182,253 

. 182,06 
182,135 
182.046 

182,1390 
182,150 
182,021 
182, 250 

. 18,243 
182,153 
182,193 
182,128 
182,112 
182, (n3 
182,139 
182,101 
132,191 
7,306 
182,200 
182,175 
182.230 
182,146 
182,105 
182,137 
182,205 
182, 169 
182,099 
182,032 
182,174 
182,016 
182,034 
182,166 
182,116 
182,072 
182,202 



Printing press feed, W. M. Clark 182,104 

Printing telegraph, C. J. Wiley 182,091 

Pruning shears, F. Smiley 132,236 

Pump and well, combined, J. Q. Adams 182,143 

Radiation, indicating intensity of, W. Crookes.. 182,172 

Railroad switches, operating, E. Joralcmon 182,077 

Ranse, Wliilama & Liddle 182,255 

Rawhide, making, W. Coupe 182,106 

Refrigerator, N. Moon 182,126 

Rendering apparatus, A. Smith e( rt^ 182,084 

Resawing machine, T. M. Newman 132,129 

Reverberating furnace, etc., H. McDonald 182,211 

Ringing street car bells, C. Carr (r) 7,310 

Rotary measure, Davis & Wright 182,177 

Rowlock and stretcher, G. W. Isaacs, Jl- 182,023 

Sand pump, W. II. liirge 182,098 

Sap spout, H. A. Laurence 182,122 

Sawing staves, machine for, H. B. Catching 182,102 

Seat protector, water closet, G. Schwarzwald 182,232 

Self-closing valve , F. Behr 182,014 

Sewing machine, K. C. Barton 182,096 

Sewing machine, R. Elckemcyer 182,182 

Shaft for engines, H. G. Brooks 182,159 

Self-supporting device, .«. Ker 132,201 

Shoe tip, W. F. Prusha 132,0.)6 

Shovel, J. Graves 182,068 

Sliding gage, G. Green 182,187 

Signal for doors, B. G. Martin 182,208 

Soap, Turley & Fleming 132,247 

Soap composition, C. D. Wooley 182,261 

Spark arrester,!'. J. McMahon 182,214 

Spectacles, G. Andross 182,018 

Spiral conveyers, making, F. Ogden 132,220 

Spittoon, hanging, J. C. Winton 182,257 

Steam boiler furnace, J. W. Bonta 182,0=6 

Steam engine, C. Vi . Ervieii 182,183 

Stem-winding watch, etc., J. A. Dawson 182,018 

Stench trap, J. P. Schmltz 182,231 

Step ladder, W. L. Clark 132,168 

Stop motion for looms, J. J. Switzer 182,245 

Sulky plow, W. A. Vanarsdell 182, '248 

Swing, C. Cornwell 182,062 

Table, S. Carbone 182,103 

Tag. E. D. & O. B. Reynolds 182. '227 

Tanning process, J. J. Johnston 182,198 

Time and permutation lock, C. C. Bliss 132,154 

Time attachment for locks, H F. Alien 182,093 

Tinning sheet copper, T. James 132,074 

Tire upsettcr, D. W. Copeland 182,170 

Tobacco bag, W. J. Cussen 182,173 

Toy camera, A. Herzog 182,117 

Toy dancing figure, W. L. Hubboll 182,195 

Toy trumpet, F. Sterzing 182,085 

Trace carrier, P.Burns 182,161 

Umbrella, K. W. Barnes 182,149 

Umbrella runner, W. P. Ferguson 182,063 

Val\e for reversing engines, Bevlns et al 182,152 

Valved nozzle for stoppers, E. B. Requa 182,082 

Vapor burner, Z. Davis 182,176 

Vehicle, W. Warpenbcrg 182,045 

Vehicle spring, A. Goodyear 182,066 

Vehicle spring, W. Hunt 132,118 

Vehicle wheel, J. W. Anderson 182,043 

Vossscl for holding liquids. E. B. Requa 182,037 

Vise, R. Myers 132,218 

Wagon brake lever, F. Funk 182,184 

Warpholder, N. Hill 182,071 

Washing machine, S. J. Taylor 182,041 

Water cooler and purifier, J. S. Seymour 182,083 

Water gage tube, Hicks et al 182,192 

Weft fork, J. H. Knowlea 182,026 

Wheel cultivator, T. R. Wallis 182,138 

Whlfflctree coupling, A. T. Martin, Jr 132,124 

Whiffletree plate, D. R. Winter 132,256 

White lead, making. L. Brumien 182,160 

Windmill, J. P. Catheart 182,103 

Window blind, A. A. Jayua 132,075 

Wool, aplaratus for treating, N. Mary 182,209 

Writing desk and meal chest, W. H . Stephenson 182,238 

DESIGNS PATENTED. 

9, 491.— Stoves.— A. C. Barstow, Providence, R. I. 
9,492.— Belt.— C. F. Brigham, Worcester, Mass. 
9,493.— MUFF.-B. Liiddecke, New York city. 
9,494.— Iron Fence.— J .B. WIckersham, Phiiadeiphla.Pa 
9,495.— Bottles.— G. W. Shedd, Jr., Boston, Mass. 

[A copy of any one of the above patents may be had by 
remitting one dollar to Munn & Co., S7 Park Row, New 
fork city. 



SCHEDULE OF PATENT FEES. 

On each Caveat 910 

On each Trademark 9^3 

On filing each application for a Patent (17 years) SlcS 

On Issuing each original Patent S^O 

On appeal to Examlners-In-Chief SIO 

On appeal to Commissioner of Patents S^O 

On application for Reissue $30 

On filing a Disclaimer 810 

On an application for Design 3H years) SIO 

On application for Design (7 years) $13 

On application for Design (14 years) $30 



f ALUE OF PATENTS, 

AND 

How to Obtain Them. 
Practical Hints to Inventors. 

HOBABLY no investment of a small 
sura of money brings a greater return 
than the expense incurred in obtaining- a 
patent, even when the invention is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of Blanchard, Morse, Bigelow, Colt, Erics- 
son, Howe, McConnick, Hoe, and others, 
who have amassed immense fortunes 
from their inventions, are well known. 
And there are thousands of others who have real- 
ized large sums from their patents. 

More than Fifty Thousand inventors have 
availed themselves of the services of Munw & Co. 
during the THIRTY years they have acted as so- 
licitors and publishers oE the SciENimc Ameri- 
can. They stand at the head in this class of busi- 
ness ; and their large corps of assistants, mostly se- 
lected from the ranks of the Patent Office : men ca- 
pable of rendering the best service to the inventor, 
from the experience practically obtained while ex- 
aminers in the Patent Office : enables Munn & Co. 
to do everything appertaining to patents cheaper 
than any other reliable agency. 




HOW TO 
OBTAIN 




This is the 
closing in- 
quiry In 
nearly ev- 
ery letter .describing some invention,which comes 
to this office. A positi lie answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con- 
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Various official rules and formali- 
ties must also be observed. The efforts of the in- 
ventor to do all this business himself are generally 
without success. After great perplexity and de- 
lay, he is usually glad to seek the aid of persons 
experienced in patent business, and have all the 
work done over again. The best plan is to solicit 
p»oper advice at the beginning. If the parties 
consulted are honorable men, the inventor may 
safely confide his ideas to them; they will advise 
whether the improvement is probably patentable, 
and will give him all the directions needful to 
protect his right. 

Hoiv Can I Best Secure My Invention ; 

This is an inquiry which one inventor naturally 
asks another, who has had some experience in ob- 
taining patents. His answer generally is as fol- 
lows, and correct; 

Construct a neat model, not over a foot in any 
dimension— smaller if possible— and send by ex- 
press, prepaid, addressed to Munn & Co., 37 Park 
Row, together with a description of its operation 
and merits. On receipt thereof , they will examine 
the invention carefully, and advise you as to its 
patentability, free of charge. Or, if you have not 
time, or the means at hand, to construct a model, 
make as good a pen and ink sketch of the improve- 
ment as possible and send by maiL An answeras 
to the prospect of a patent will be received, usu- 
ally by return of mail. It is sometimes best to 
have a search made at the Patent OIHce ; such a 
measure often saves the cost of an application for 
a patent. 

Prclliulnarv Examination. 

In order to have such a search, make out a 
written description of the invention, in your own 
words, and a pencil, or pen and ink sketch. Send 
these, with the fee of $5, by mail, addressed to 
Munn & Co., 37 Park Row, and in due time you 
will receive an acknowledgment thereof, followed 
by a Written report in regard to the patentability 
of your improvement. This special search is 
made with great care, among the models and pat- 
ents at Washington, to ascertain whether the im- 
provement presented is patentable. 

To Malce an Application for a Patent. 

The applicant for a patent must furnish a model 
of his invention, if susceptible of one; or if the in- 
vention be a chemical production, he must fur- 
nish samples of the ingredients of which his com- 
position consists. These should be securely packed, 
the inventor's name marked on them, and sent 
by express, prepaid. Small models, from a dis- 
tance, can often be sent cheaper by mail. The 
safest way to remit money is by a draft or postal 
order, on New Yprk, to the order of Munn & Co. 
Persons who live in remote parts of the country 
can usually purchase drafts from their merchants 
on their New York correspondents. 
Foreign Patents. 

The population of Great Britain is 31,000,000; of 
France, 37,000,000; Belgium, 5,000,000; Austria, 30,- 
000,000; Prussia, 40,000,000; Russia, 70,000,000. Pat- 
ents may be secured by American citizens in all 
these countries. Now is the time, when business 
is dull at home, to take advantage of these im- 
mense foreign fields. Mechanical improvements 
of all kinds are always in demand in Europe. 
There will never be a better time than the pres- 
ent to take patents abroad. We have reliable 
business connections with the principal capitals 
of Europe. A large share of all the patents se- 
cured in foreign countries by Americans are ob- 
tained through our Agency. Patents obtained in 
Canada, England, France, Belgium, Germany, 
Russia, Prussia, Spain, Portugal, the British Colo- 
nies, and all other countries where patents are 
granted, at prices greatly reduced from former 
rates. Send tor pamphlet pertaining specially to 
foreign patents, which states the cost, time gran- 
ted, and the requirements of each country. Ad- 
dress Munn & Co., 37 Park Row, New York. Cir- 
culars, with full information on foreign patents, 
furnished free. 

Canadian Patents. 

In order to apply for a patent in Canada, the 
applicant must furnish a working model, showing 
the operation of the improved parts; the model 
need not exceed eighteen inches on the longest 
side. Send the model, with a description of its 
merits, by express or otherwise, to Munn & Co., 
37 Park Row. Also remit to their order by draft, 
check,or postal order,the money to pay expenses, 
which are as follows: For a five years' patent, $50; 
for a ten years' patent, $75; for a fifteen years' 
patent, $100. The five and ten years' patents are 
granted with privilege of extension to fifteen 
years. 

Trademarlcs. 

Any person or firm domiciled in the United 
States, or any firm or corporation residing in any 
foreign country where similar privileges are ex- 
tended to citizens of the United States, may reg- 
ister their designs and obtain protection. This is 
very important to manufacturers in this country, 
and equally so to foreigners. For full particulars, 
address Munn &Co., 37 Park Row, New York. 
Design Patents. 

Foreign designers and manufacturers,who send 
goods to this country, may secure patents here 
upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in the 
market. 

A patent for a design may be granted to any 
person, whether citizen or alien, for any new and 
original design for a manufacture, bust, statue, 
alto relievo, or bas relief, any new and original 
design for the printing of woolen, silk, cotton, or 



other fabrics, any new and original impression, 
ornament, pattern, print, or picture, to be print- 
ed, painted, cast, orotherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citi- 
zens as to foreigners. For full particulars, send 
for pamphlet to Munn & Co, 37 Park Row, New 
York. 

Copies ol' Patents. 

Persons desiring any patent issued from 1836 to 
November 26, 1867, can be supplied with official 
copies at reasonable cost, the price depending 
upon tht extent of drawings and length of speci- 
fications. 

Any patent issued since November 27, 1867, at 
which time the Patent Office commenced print- 
ing the drawings and specifications, may be had 
by remitting to this oflice $1. 

A copy of the claims of any patent issued since 
1836 will be furnished for $1. 

When ordering copies, please to remit for the 
same as above, and state name of patentee, title 
o( invention, and date of patent. 

A pamphlet containing full directions for ob- 
taining United States patents sent free. A hand- 
somely bound Reference Book, gilt edges, con- 
tains 140 pages and many engravings and tables 
important to every patentee and mechanic, and is 
a useful handbook of reference for everybody. 
Price 35 cents, mailed free. 
Address 

MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 

3r Park Row. New York. 

Bbancii Office— Corner F and 7th Streets, Wash 
ingtoii, D. C. 



THE VALIDITY OF PATENTS. 

We recommend to every person who is 
about to purchase a patent, or about to com- 
mence the manufacture of any article under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made in the Patent Office to see what the condi- 
tion of the art was when the patent was issued. 
He should also see that the claims are so worded 
as to cover all the inventor was entitled to when 
his patent was issued ; and it is still more essen- 
tial that he be informed whether it is an infringe 
ment on some other existing patent. Parties desir- 
ing to have such searches made can have them done 
through the Scientific American Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
information, address MUNN & CO., 

37 Tahk Row, New York 



'^Amti^mtnU. 



Inside Paffe, each Insertion 75 cents a line. 

Back Pasre, each insertion $1.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
iisemenis must be received at publication oj?ice as early 
as Friday morning to appear m next issue 



DAYTON CAM PUMP, 

Tlic only Pump in the Mnrlcet Desififned 
and Constructed especially for Boiler 
Feedintf. 

Are Pumping water at 268° F. No Dead Cen- 
ters. The Steam Valve Is a Dlaln Slide Valve, 
Identical to the 8li<ie valve of a Steam Kn- 
glne, but derives Its motion from a (am. 
bleed can be }egu]ate<l to suit evaporation. 
I'umplng Uctunis from Steam Heating Ap- 
paratus a specialty. 

Ilt:^" Send for Circular. 




Sinitli, Taile & Co. 



Dayton, Ohio. 



FINE TOOLS AND FOOT LATHES. 

Screw cuttlnganil plain footLatlies. "Eureka" Foot 
Lathe, $15; Taps an* Dies, Twist Drills, Chucks, Scroll 
Saws, Stubs' Tools and Steel. Send for complete Illus- 
trated Catalogue. .lACKSON 4 tVLEK, 

16 German St., Baltimore. M*. 



MECHANICS & SMALL. MANUFACTURERS, 

^TTEISTTIOlSr ! 

Steam power, main shafting, roomsand buildings, and 
some machinery will be furnished to forty or fifty man- 
ufacturers at very reasonable rent. Mechanics of small 
means can thus get into business for themselves with 
little capital. Coal, Iron, Lumber, Labor, House Rent, 
and Living extremely low. Population 5,0U0. Apply for 
further information to the proprietors. Kail Koad facil- 
ities. ORBISON & CO., Huntingdon, Pa. 



$60 A WEEK 



Male or female. No capital. 

We give Steady work that will 
bring you $240 amonthathome day or evening. Inven- 
tors's Union, ns Greenwich Street, New York. 



\MERICAN TYPOGRAPHIC MACHINE — 
. Most perfect Type-Writer In the World. Prints 
capitals, smallletters, numerals, etc.— 72 characters— as 
accurate as printing. I'rice $75. State Klghts or Manu- 
facture on Koyalty for Sale. Address 

A. SHILAND, M.D., West Troy, N. Y. 



A FOREMAN IS WANTED IN A FOUNDRY 
and Machine Shop, In a town In one of the Mari- 
time Provinces of Canada. A capable man of steady 
habits, who Is prepared to submit to a practical test of 
his capabilities oefore being finally engaged, will llnd 
this a capital chance to secure a permanent place, 
dress C. EGEMONT, care Gkobgk P. »■•""■"■• -»■ 
New Y"ork. 



Ad- 

Kow'ell & Co., 



D 



ANBURY DRILL CHUCKS, $7.50 EACH-TO CLOSE 
out a lot. Sen<i oi-ders to 

1»»ST & CO., Cincinnati, Ohio. 



NORWICH University Sclentlflc and Military School, 
Northtteld, Vt. Address Prof. CHARLES DOLE. 




THBEE THINGS IN ONE 

VENTILATION of a Fire Place; 
RADIATION Ota Stove ; 
CIRCULATION of a Furnace. 

Pure Air and an Even Tempe- 
rature throughout a Room. 

"The Centennial," Annex Main 
Bullillng. 

THE OPEN STOVE VENTILA- 
TING COMPANY, lin Fulton St., 
New York. 



SCREW PROPELLERS, THEIR SHAFTS AND 
FITTINGS. By Hamilton W. Pcndrcd.M. E. An 
able treatise, showing the present practice. Its advan- 
tages and defects. With 25 ngures. Price 10 cents. Con- 
tinued In No. 4 of SCIENTIFIC AMERICAN SUPPLE- 
MENT. To be had at this office, and of all news agents. 



1 1876 SCIENTIFIC AMERICAN, INC. 



October 14 1876.] 
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BAIRD'S 




FOR PRACTICAL MEN. 

Ournew and enlarfied Catalogue of Puactical and 
ScfENTiFic IJooKS— ye pages, 8V0.— sent free to any one 
wlio will furnish liis address. 

HENKY CAREY BAIRD & CO., 

NDUSTRIAL rUBLTSHEKS, BOOKSELLERS AND ImI'ORTERS, 

810 WA.LNUT STREET, Pliiladelphla. 



FOR SALE-VALUABLE PATENT RIGHTS 
of a Safety Screw Steam Platform Elevatorand of a 
Bosom Starching Machine for Steam Laundries. Can be 
een at the United States International i^-xposltion . Also, 
one tliird interest In Pfautz's Steel Truss Extension or 
lyina Bridge. For full particulars, address 
t. STERNBKRGKK, 503 Market St., Philadelphia, Pa. 



AIB COMPBESSOBS 

FOE ALL PUEPOSBS. 
A SPECIAIiTY of HEAVY PRESSURES. 

THE NORWALK IRON WORKS CO., 

South Norwalk, Conn. 




BARNES 

TT^oot ]r*o"Svei- 
MACHINERY. 

T r\ INVALUABLE MACHINES 
-\-\J for Mechanics and Amateurs. 
Also Fancy Woods and Designs. 
Send for 48 page Illustrated Cata- 
logue Free. 

W. F. & JOHN BAKNES, 

KOCKFORD, 

Winnebago Co., Ills. 



§600,0002^ GIFTS ! 

NINETY DAYS' POSTPONEMENT OF THE 

Kentucky Cash Distribution Co. 

FOB A FULL DRAWING. 



DRAWING 

Tliiirsday, 



POSITIVELY 

Nov. 30tli, 

OR niONEY REFUNDED. 

A Fortune for only $12. 



THE KENTVCKY CASH DISTRIBUTION CO., 
authorized by a special act of the Kcntncky Legislature, 
for the benefit of the Public Schools ol Franklort, 
will have the First of their serle.H of Grand Drawings at 
MAJOR HAI.Ii, m the CITY OF FRANK- 
FOItT, KV., Thursday, Nov. 30, 18T6, on which occa- 
sion they will distribute to the ticket holders the Im- 
mense sum of 

$600,000! 

Thos. p. Porter. Ex-Got. Ky.. Gen'l Manaser. 

LIST OF GIFTS. 

One Grand Cash Gift »100,000 

One <Jrand Casli Gitt .^B'SSS 

One Urnnd Cash iiilt -^''HSl! 



One Grand Cash Gift 

One Grand Cash Gift 

One Grand Cash Gilt 

30 Cash Gifts at $1,000 each 



100 Cash Gifts ol 
100 Cash Gifts ot 
100 Cash Gifts ot 
tJOO Cash Gifts oi 
600 Cash Gifts oi 
lO.OOO Cash Gilts ot 



'.JO.OOO 
10,000 
3,000 
.'10,000 
30,000 
40,000 
30,U((U 
40,000 
60,000 
I'^O.OOO 



AMATEUR WORKERS 

Can find everything they desire In 

RareanflFancyffooils 



And four books Of 



Beautiful Designs. 

Send 3c. stamp for our new and revised Catalogue and 
price list (4th edition. Just Issued) to 

GEO. W. EEAD & CO. 

186 to 200 Lewis St. foot 5th and 6th Sts., E.R.. N.T. 



[T PAYS to sell our Rubber Hand Printing Stamps. 
Terms free G. A. HARPER & BRC. Cleveland, O. 



Wood-Working Maciiinery, 

Such as WoodworthPlaning.Tonguelng, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and Re- 
Saw Machines, ana Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERS Y, RTJGG & RICHARDSON, 
26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



300 each 
400 each 
30U each 
tJOO each 
100 each 

_ !'.£ each 

Total, 11,136 Gifts, All Cash 6UU,UUU 

PRICE OF TICKETS: 
Whole tickets, $12; Halves, $6; Quarters, $3; 9 Tickets, 
$1110, 2"^ Tickets, 1300; 46M Tickets, $.100; mU Tickets, 
$1,000. lOt.OOOTlcketsat «12each. 

The Hon . F.. H. Taylor, Mayor of Frankfort, the entire 
Board of City Councllmen, the Hon. Alvin Duvall, late 
Chief Justice of Kentucky, and other distinguished 
citizens, together with such disinterested persons as 
the ticket holders present may designate, will superin- 
tend the drawing. 

The payment of gifts to owners of prize tickets Is as- 
sured. A bond, with heavy penalty and approved securi- 
ty. has been executed to the Common wealth of Kentucky, 
which Is now on record In Clerk's Ottlce of Couuty 
Court at Frankfort, subject to inspection of any one. 
This Is a new feature, and will absolutely secure the pay- 
ment of gifts. 

Remittances can be made by Express, Draft, Post- 
offlce Money Orde r or Registered Letter, made payable 
to KENTUCKY CASH DISTRIBUTION COMPANY. 
All communications, orders for Tickets, and applica- 
tions for Agencies should be addressed to 

HON. THOS. P. PORTER, 
General Alanaurer. Franklort, Ky. 

or G. W. BARROW & CO., 
General Eastern Agents, 710 Broadwav, 

New Vork 

MACHINERY 

OF EVEEY DESCRIPTION, 

COLD ROLLED SHAFTING, HANGERS, PULLEYS, 
COUPLINGS, BELTING, TANITE KMERY WHEELS 
AND GRINDERS, IN STOCK. 

GEOROE PLACE, 

121 Chambers & 103 Reade Sts., New York City. 



in FINE JET BIACK every variety oF turned wood work 
pai-ts of machinery/castins^s.tln-wai-e and other me tol 
« = i k ENAHEIED JETCOOOS.inwo'od ormetil.nude to oiiter 
aMERIC»M ENIIMElCO.I7l««BRtNSTPR0UIOENCE. R. I. 



MANUFACTURERS AND PATENTEES hav- 
ing useful articles, suitable f orthe Hardware Trade, 
and desiring aid to manufacture and introduce the same, 
address P. P. PRaTT, care Pratt * Co., Buffalo, N.Y . 
Small samples may be sent, same to be returned if desired. 



UPRIGHT BORING MACHINES. 

Small Boring and Saw Mandrels, Paneling Machines and 
DrlUPressesat Reduced Prices. H. BICKFORD, 
n9E. Front Street, Cincinnati, O. 



h\ 



WOBKINB, 



vJScf' 



Wondn-orfh Planers nn«i Ifl ateliers, 

f Dniii4'lH «!' l>inienHion ]>laiiers, Ciiiver- 

Kal Wood M'oi'koi-8, Band ^V Circular 

Ro-.SawN. KiikiiinsT. Kd£riii}? <^ Cross- 

I CiifUiiK Kan-N. ItfoUlinc- I*forU»iiis: and 

I Tenoniiis: .llarhines. Band & Scroll 

I NaitB. <'ai'iiiie:, Borinsr^ Kliapin^, Fi'iox- 

ins *-^ .Sand Paporing;: ITIacliincA. Wood 

JLatlioH & Ulapfilnery for Kni*nitui'e, 

Car, Wlieel & AE^rieullui-al Shops. 

Superior to any in u^^e. Prices reduced to suit the times. 




THE 



TRADE ENGINE. 



No'selesB In operation— Perfect 
ip .vofkman ship— all light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the nlgh- 
est attainable results. 

Warranted Buperior t o any 
Beml- portable Engine In the 
market! 

Send for Price List and Circu- 
lar. 

Herrmann & Hgrchei> 
RODE M'f'g. Co., 

Dayton, Ohio. 



T'OOTPU'WEK it^NONING MACHINES FOR SALE 
' By S. C. HILLS, 51 CortlandtSt.. New York. 



SPARETHE CROTON & SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and HIdgewood 
Water. WM. D. ANDREWS &BRO., 414 WaterSt., N.T. 
who control the patent for Greeo'BAmerlcanDrlvenWer* 



A 



NEW DEPARTURE, men 

to travel and sell our Old anii Staple MANUFACU'ltF-^. 
To dealers: no peddling. $75 I'F.R MONTH, Hotel ;iml 
Traveling Expenses paid. Appiv bv letter or in pi-rson 
loS. A. GRANT.feCO.,2. 4,6&8 iloiiie St.. Cincinnati. O. 



SENT FREE 



6000 NEW RECEIPTS. $7 A DAY 
working at your homes. Address 
at once the Beverly Co., Chicago. 



MEZZORGRAPH. X 

A NEW AND BEAUTIFUL ART. 

Tlie finest eonnoiaseura of the Old and New World aro now looking upon the MEZZORCRAPH 
ART with wonder and amazement. Years of constant thought, study, and experiment 
have developed this GREAT ART, which hringa before the admiringr PuhUoanew Science of producing a 
Picture that aurpasaes. in Softness, Brilliancy, and Beauty, the Inest Oil Painting, and haa not been 
.surpassedby any artistioskill. Such Plot ea as are furnished by the MezZOfKraph Co. can not be purchaaod 
at any other Publishing House In America. WHAT IS ITf—insnotaSteel Engraving; 
It is not a Chromo; itis not a Photograph ; it is not a Mezzotint ; it is not an Oil Painting; 
itis not a Lithograph ; it Is a Mezzorgraph. 

Tbefirst edition of thisTloture of 20,000 exhausted. 

THE Q7EE1T CITY MEZZOHQBAFH CO., Ho. 155 West Fourth St. ^ Cincinnati, 0. 

Are uov offering to the readers of this paper the second edition of IOO9OOO copies of thia new and beautiful 

Picture, entitled 

THE CROSS OF ROSES. 

A picture that PREACnKS ; an ornament and scrmno combined. The picture represents % LOVELY FEMALE tii 
Bomber garb, the type of religious devotion. She bemoans her pathway in life, and after putlingby CROSSafterCROSS. 
finall? discovers one entwined with roses. Deiug about to embrace this emblem of temptation, she discovers that the 
roaes'are interwoven with thorns. She drops it in despair, and cries: **Mt Crom I oan not bear.'' Suddenly a 
form appears, bearing ttie plain cross of true failh, cxcldming: *' I AM THE WAT.** The somber garb of the 
female Is beautifully contrasted with the light robe and graceful drapery of JESUS, ADVANCING IN HIS UII.D 
MAJKSTY, while thedark foreground is artistically relieved by the rays ofHOPB and FAITH, as reflected from the 
presence of the DIVINE UEDIATO R, Imposing grandeur to «arth and skv. It Is sublime iu conception, grand in 
execution. 

As a vivid picture, a gem of art, an onjament, and imprpsslve lesneo, the pletnTC possesBes an *''P^'^'"li'^jr,^J?J* 
commends it to every HEART and HOUSEHOLD. Send for the picture at once. You will be more than SATISFIED. 
Orders will be filled in iheir turn. If it does not please vnu anil fwlly coraeup to our representation, pleaae return it to 
us, and we will promptly return to you your money. Ve wish by honest dealing to justly merit the cuuUdeDce and 
patronage of the readers of thia paper. 

m- rjl".. GUAIlANTEED„'2.5S,'."r'^?;, REFUNDED."®! 

Cj*Oii therecrfpt of 50 cents, topaypostape and wrapping charges, wewlll ma! tothesender one copy, "lie 24x30 
Inches, upon the best calendered PLATE PAPER: or, to aclub of five pictures (toone address) we will send one extra 
Copy free. All orders must be ptaluly written, giving the post-office, county, and State, and addressed directly tt> tUa 

Qiieen City llfezzorgraph Co., 155 W, Fourth St., Cincinnati, O. i% 

SPEOIATi IVOTIOE.— An opportunity to obtain so beautlftit a picture, at such a decided barf^aln as 
mentioned above, has nevor ooourred befbre in the history of the science of art, and may never occur again. 






MACHINERY OF IMPROVED STYLES FOH 
making SHINGLES, HEADING, and STAVES: 
also aUAGE LATHES for TURNING HANDLES. Sole 
makers of Laws Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOK & CO., Lockport, N. T. 



'•(''OY NOVEIiTIES Wanted-WllI buy or manufac- 
-L ture on royalty. Address HA WES BRO'S, Toy Nov- 
elty Turning Mills, Monroeton, Bradford Co., Pa. 



EAGLE FOOT LATHES, 




"With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior flniah. lioiv 
Prices. Our new Catalogue describea 
these and every tool necessary for tbeAm- 
ateur or Artlzan. Send for It. 

WM.L. CHASE & CO. 
95 & 97 Liberty St. New Tort. 



Pond's Tools. 

ENGINE liATHES, PLANERS, DKIL,L,S, «&c 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND, Worcester. iMass. 



FOH SALE— In lota to suit, 2,000 worn out bright 
Gang Saws, at 4c. ner lb. ; 10,000 Flies, suitable for 
re-cuttlng, at 6c. per 16.; also, all kinds of Scrap Iron 
and Steel. GILCHRIST «d GUIFriTB,iVlt.Pieasant,lowa 




Bollinger's Patent 

Turbine 
WATER WHEELS 

AND 

Mill Machinery. 

I^~For Circulars, address 
YORK MANUF'G CO., 

York. Pa. 



$55g$77 



p. O. VICKERr, Augusta, Maine. 



I t\t\\t BO Best Selling articles in the World. 
■■\^\J^ I^One Sample free, and an order Kood 
for K5.00. ATKINSON 4 CO., 2 Clinton Place, N. Y. 



NO 



We will start you in a ouslnees vou 
can make ^ a week without capital 



M^^KI Cr\A ^*^sy »^d respectable for either sex 
^IM Q T Agents Supply Co.. 261 Bowery, N.Y. 



\V'E can sell these First -CI as a 7K 
VV Octave Rosewood Pianos for 
Tvro Hundred and Ninety 
Dollars* because we employ no 
agents and allow no discounts to 
dealers— they swindle you out of 
more than twice the real cost of all 
Pianos. We are a responsible Incor- 
porated Company,and refer by per- 
mission to the Chemical National 
Bank of New York City, which any 
Bank In the United States will sat- 
isfy youls by fartheatrongestBank 
in America.W emakethls statement 
to prove that our 5 years' warrant 
guarantees our Pianos to be fully 
equal to any Piano In the known 
world at any price. If you will send 
for our Catdogue, containing over 
1,000 names and residences of pro- 
minent citizens everywhere, who 
have bought our pianosdurlng the 
past seven years, you will be sure to 
find some of them at your very door, 
in your own or some adjoining town, 
where you can see and try our Pi- 
anos. We sendthem everywhere 
for trial. Please state where you 
saw this notice. 




Address. United States Piano Co.* 810 Broadvray* Nevv Vork. 




N. F. BURNHAM'S 

1874 TURBINE 

Water Wheel 

HasDISPLACBD hundreds of other 
Turbines, but HAS NEVER BEEN IT- 
SELF DISPLACED. Pamphlet Free. 

N . F. Burnham, York, Pa. 



DITCHING MACHINE.-(See Sei. Ame- 
rican, Sept. 9, 1876.) High success secured and an- 
swered for. Half State patent rights not yet taken at 
rate of *500for each mllllonof Inhabitants, Information 
and circulars free. Agents Wanted. Address 

H. GONELLAZ, Vermlllonvllle, La. 



WH I PPLE'S 

Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
tor 1874. The Judgessay: " We consider this method of 
fastening DOOR KNOBS a great Improvement over any- 
thing yet Invented for the purpose, as It obviates the use 
of slue screws and washers, and can beregulated to Bult 
any thickness of Doors." Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
West Merlden, Conn., or 97 Cbsmberagt ., H. Y. 



TTTlVr'PirS. A T* HOW itiadx: in 

V JLJM XfVrXXXV. 10 HOURS irom 

Cider, Wine or Sorghum.wjifAowi uning druga. Name pa- 
per, and address F. I. SAGE, Sprlngfleld, Mass. 



Planing: & Matching. 

Moulding, Re-Bawlng, and Tenoning Machines, Bcroll 
SawB and General Wood-Working Machinery. 
JOflNB SCHENCK'SSONSJ Matteawan,N. Y. 
Send for Oataiofrae. n^IijtoenvSt. . N. f . cIit. 




The fact that tbis shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other In use,renders It undoubtedly the most economical. 
We are also the sole manufacturers of the Celbbbated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price Hat mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, Fa. 
190 S. Canal Street, Chicago, 111. 
^^Stocks of this shafting In store and for sale by 
FULLER, DANA,* FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers St., N. Y. 
FIEBCB ft WHALING, BiillwauKee, Wis. 



EEV EESIBLE 

HOISTING ENGINE 

FOR AliL, PURPOSES. 

^^ Cheap, simple, durable, and effective. _>ff 

LIDCfERWOOD M'F'G CO., 165 Pearl St. N.r 



^^wmvmmn safety hoistinu 

OTIS Machinery. 

OTIS, BROS. i&CO. 

No. 348 BROADWAY, l^(E vV /OKK 



E;NGINES AMD BOILERS 

J/\S,M.BINGHAM.OiLCiTyPA. 



VELOCIPEDE CARRIAGES, OF LIGHT CuN- 
struction, fast speed. Worked bv hand cranks, 
also oy foot treaoles. illustrated in SOIKNTIFIC AME 
RICAN SUPPLEMENT No. tj. To oe nad at this office 
ana of all news agents. Price 10 cents. 



TVin Tnll H-o-fnT Pi'ize Picture sent free! 
lliC lUil-VJClut; , Ingenious gem! 50 oblects 



An 
Ingenious gem! 50 oblects to 
find! Address.wlth stamp, E. C. ABBEY, Buffalo, N.Y. 



The H O A O L E Y 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

AMD BALAMCED VALVE. 

THEBEST^^MOST ECONOMICAL ENGINE MADE 

TheJ.C.HOAOLEYCO. LAWRENCE, MASS. 

STATE WHERE rOU SAW THIS. 



STEAM ENGINES FOR SALE. 

I offer the following very superior Todd & Rafferty En- 

flnes for sale at ereatly reduced prices: One 18x3b, one 
4x18 (sawmill), one 12x14, one 11x24, one 10x24, one 9x20, 
one 7x16, one 5x10 on legs, one 8x12, portable one 8x16, 
double hoisting; all first class and entirely new. Also 
various sizes and kinds of Boilers. 1 wlU also furnish 
specliicatlonfi and estimates for all kinds of rope and bag- 
elng machinery. Send for descriptive circularand price. 
Address J. C.TODD. 

10 Barclay St., New York, orPaterson, N.J. 




T OYFUL News for Eoya and Girls ! ! 
U Young and Old!!! A NEW IN- 
VENTION just patented for tliem \ 

Fret Sawinsf, Scroll Sii^viiiff, 
Turning, lSoring,Drilling:,(«rind- 
iufif, PolishiuK ! All on one Cabi- 
net Lathe, on Wheels. 

Price from $5 to |80. For Pamphlet . 
address EPHKAIM BROWN, 

Lowell, Mass. 




CELEBRATED FOOT LATHES 

■^-■-' ,^,_^ .--^ Foot Power, Back-geared Screw 
rii^^^^Tj^^^ Lathes, Small Hand and PowerPlan- 
'^^ ' n ers for Metal, Small Gear Cutters, 
I Slide-rests, Ball MachineforLathes, 
Foot Scroll Saws, light and heavy. 
Foot Circular Saws. Just the ar- 
ticles for Amateurs or Artisans. 
J Highly recommended. Sendforjll- 
llustrated Catalogues. 

N.H.BALDWIN i^aconia, N. H. 

COMPRESSED AIR MOTIVE POWEH.For 
particulars of the most recent practice, send 20 cents 
for SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1 
and 2, containing 5 engravings of the "Compressed 
Air " Locomotives now in use In St. Gothard Tunnei 
Works, with dimensions, etc. 

Steel Castings, 

From >4 to 10,000 lbs. weight. An Invaluable substitute 
for expensive f orglngs, or for malleable iron castings re- 
1"'!??.?,?''™"' strength. Send for circular and price list 
to CHlSTEIi STEEL CASTING COMPANY, EVE- 
LINA STREET, PHII,ADELPHIA, PA. 




BEST 



GOLD PEIffS 

Are maDufactured by JOHN HOLLAND, No. 19 Woat Fourth 
St., CiDCitmatl. By a patent process he alloys pure gold soaa 
u> make it as elastic as Damascus SteeL Prlceit as low an 
the old style. Send for illuatrated prico list. 

New York Agency TOO Nassau Street. 



PATENT SCROLL SAWS. 

Our specialty Is Scroll and Band Saws. Over 300 Ma- 
chines In use. SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO., 
Cor. 2nd & Central Ave ., Cincinnati, O. 



BEAN'S FRICTION CLUTCH, 
The Best on the Globe, 

Universally adoptedby ROLLING MILLS. 
No breakage of Gear or Machinery. None other can 
weigh the POWER. 

SAFETY EI/EVATORS. 

D. FRIsniE & CO.. 

New HiiTcn. Conn, 




$100. REWARD. $100. 

Tiiia JIOUSTACIIK iiroduced on n cniooth frtce 
bj' the use of Dvkk's Hkakd Elixiii wUbuut 
injury, or wiU forfeit SIOO. Price by mnil in 
sealed package 25 cents, for throe 50 cciit^. 
A. L. SMITJI & CO., Ag'ts, Palatine, 111. 



PROFESSOR HUXLEY IN AMERICA.-FuU 
reports of the three great lectures recently deliver- 
ed in New Yori by Professor Huxley on "The Theory 
of Evolution" are given in the Scientific American 
Supplements Nos. 41, 42, 43. Price 10 cents each, 30 
centsforthe three. Sold by all news dealers. Sent by 
naail, from Scientific American Office, on receipt of 
the price. These are the oiily scientific lectures deliv- 
ered in America bv Professor Huxley. 



[ardiner's Fat. Centring I Squaring Attachment 




El. ^. STATE & CO., Sprinefleld, OUo. 



$200" 



a month. Outfit worth $1 free to agents. 
FxcklsiorM'f'g Co., 151 Mich. Av., Chicago. 



SHAFTS PULLEYSHANGERS 
COUPLINGS ETC. 



Iu stock, and for Sale by 

WILLIAM SELLERS & CO., 
Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes ail hard and BrIttleSubstances to 
any required size. .Also, any kind of 
Stone for Roads and for Concrete, Ac. 
Address BLAKE CRUSHER CO., 

New Haven, Conn. 



$250 



A MOHTK— Agents «»nteQ every- 
where. Business honorable and flril 
class. Particulars sent free. Address 
J. WOBxa A CO., St. Louls.Uo. 
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Back Pasre -..*-•... f 1.00 a line. 
Inside Fase -------- 75 cents a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication ojffice as 
early as Friday morntng to appear in next issue. 



STEAM GAUGES. 

BLAKE'S PATENT STEAM GAUGES, with 
latest ImproTementB, fully Warranted. 

t2^~ Cheapest and best. .^ 
Send for Circulars to 

NIL.ES TOOL, WORKS, 

Hamilton, Ohio. 

BOGAEDDS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grtndlng Bones , Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, ToDacco, SnulT, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOSAK- 
DUS, comer of White and Elm Sts., NewTorK. 



PORTLAND CEMENT 

ROMAN & EEENE'S. For Walks. ClBtems. FouDda- 
tloDBtStableB.Cellara.BrldgeB.ReBerTolrs.Brewerles.etc. 
Kemit 10 cents for Practical Treatise od CemeDtB. 
S. L. MEBOHAirr & Co ., 76 South St. , New York. 



^C^HE GOTHIC FURNACE FOR WOOD AND 
J_ Coal combines many Improvements Id heating, 
after fifteen years of trial stands unrivalled In economy, 
durability, purity of air. Send for catalogue. 

ALEX. M. LESLEr, 326 West23d St., N.T. 



n.W.JOHNS' DSTCN 



^ MATERIALS. 



Asbestos Rooflnaf*wltn the Improved White Asbestos 
Fire Proof Coating, for steep orflatRooft In all climates. 
Asbestos Root Coatinar* forold Leaky Roofs. 
Asbestos Cement* for repairing Leaks on Roofs. 
Asbestos Roof Paint* for Tin Roofs, Ironwork, &c. 
Asbestos Paints— all colors— for structural purposes. 
Asbestos Fire Proof Coating* for wood work, &c. 
Asbestos nteam Pipe and Boiler CoTerinin. 
Asbestos Hteain Packinir* flat and round, au Blzes. 
Sheathinir Felts, Vermin-Proof Lining, &c. 

These articles are ready for use, and can be easily ap- 
plied by any one. Send for Pamphlets, Price Lists, &c. 

H.W.JOHNS 87 Maiden Lane^N.Y., 

Patentee andManulacturer. Established 1858. 

Machinists' Tools. 

New and Impbovbd Pattbbjts. 
Bend for nev/^ Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

WW HAVEN raAMJFACTURIBTG CO. 

Ne^iy Haven, Conn . 

BLOSSOM ROCK, Harbor or San Francisco. 
Full Account of Its Removal, Method and Cost. By 
Col. K. S. Williamson. With 25 Illustrations, diagramB, 
&c. Presenting valuable Information for engineers. 
Price lOcents. Contained In SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 24. To be had at this Office and of 
all News Dealers. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WEKNEK, 62 Center St. , N. r. 




The Standard-Best Stock-Finest Finish- 

HANtTFACTTTRED ONLY BY 

D. ABTHUB BBOWN & CO. FlaberTllle, N.H. 

MACHINE TOOLS. 

A Complete Assortment of First Class Quality, at Low 
Prices. 

Iron Planers, Boring Mills, 
Hadial Drills, Engine Lathes 

tJIL.ES TOOL, WORKS, Hamilton, Ohio 
• THE 

Biplow Enpe, 

The Cheapest and Best Portable 
Engine offered to the Public. 

Price, 4 Horse Power |300 

" 6 " " 400 

" 7 " " 475 

" ta " " Mb 

" 12 " " 720 

" 15 ■• " dOO 

Price of Stationary Engines : 
Without Boilers. 

4 Horse Power tl50 

6 " " 175 

7to8)i Horse Power 225 

12tol5 " " 300 

Send for Illustrated Circular 
and Price List. 

H. B. BIGEI/OW <&.C0. 
Nevv Haven, Conn. 




IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G. CONCERNS. -Buerk'g Watchman's 
Time Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the different sta- 
tions of his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, Mass. 
N. B.— The suit against Imhaeuser & Co., of New Tork 
was decided In my favor, June 10, 1874. Proceedings 
have been commenced against Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court. Persons using 
clocks Infringing on myPatent, will be dealt with accor- 
ding to law. 



Water Wheels. 

More than four times as 
many of Jas. Leffel's Im- 
proved Double Turbine 
waterWheelsln operation 
than any other kind. 24 
sizes made, ranging from 
6^ to 96 In. dlam. under 
heads from 1 to :j40 ft. Suc- 
cessful for every purpose. 
Large new pamphlet, the, 
finest ever published, con- 
taining over 30 fine Ulustra ■ 
tlons, sent free to parties. 
Interested in water power. 

JAS. LEFFEL* CO.. 
Springfield, O., & 109 Lib- 
erty St., New York City. 




HARVARD UNIVERSITY DENTAL 
SCHOOL. The next vear of this school begins 
under the new plan, Sept. 28, 1876, and ends June 37, 
1877, with a recess of one week at Christmas and another 
In February. The teaching Is consecutive through a 
course of two years, the Instruction of one year not 
beingrepeatedln the next; that of the first year being 
Identical with ttiat of the Harvard Medical School and 
by the same Professors. By this plan, the amount of 
instruction given Is double that of any other strictly den- 
tal school, and at slightly Increased dpst. For Informa- 
tion, address THOMAS H. CHANDLER, Dean, "mTTe- 
Uiont Street, Boston i Mass. 



^^— ■— -^jfc^,^^^^^^^^,^--^ For showing heat of 
iry^%JMAM,^\i^^^^ Ovens.Hot Blast Pipes, 

Boiler Flues, Super-Heated Steam, Oil Stills, &c. 

HENRY W BULKLEY, Sole Manufacturer. 

149 Broadway, New York. 



WATER SUPPLY FOR TOWNS AND VIL- 
LAGES. By Clarence Delafleld,C.E. A concise 
and valuable Report, showing the Cost and Merits of the 
Various Systems— Discussion of the Holly System, its 
Merits and Defects— The Reservoir System, with Pumps, 
Cost, and Advantages— Results Obtained and Economy 
of Use of Various Systems in Different Towns, with 
Names and Duty Reall zed, Facts and Figures to enable 
Town Committees to judge for themselves as to the sys- 
tem best suited for their wants— The Best Sources of 
Water Supply— Water-Bearing Rocks— Artesian Wells, 
their feasibility, excellence, and cost of boring- Impor- 
tance of Pure Water— How Surface Water is Rendered 
Impure— Cost of Water Pipes, from 2 to 12 inches diame- 
ter, for Towns, including laying, all labor, materials, 
gates, joints, etc.— Estimates of Income and Water 
fetes for Supply of 1.000 Buildings. Price 10 cents. 
Contained in SCLENTIFIC AMERICAN SUPPLEMENT, 
No. 27. To be had at this Ofllce and of all News Dealers. 



Brayton Ready Motor. 

' It has no boiler, is safe, economical, started by any 
one In one minute, occupies small space, and glres an 
unsurpassed steady, reliable power. Address 

Penna. Ready Motor Co., 

132 N. 3d St., Philadelphia, Fa. 



HANIASYDE'S COMPOSITION 

For the Removal and Prevention of 
Incrustation in Steam Boilers. 

Used by the principal Railroads, Coal Mines, and Gene- 
ral Manufacturers In Great Britain and Ireland. Satis- 
faction guaranteed. The best and cheapest in the mar- 
ket. Send for circulars and testimonials. 

G. C. CAMPBELL, Agent, 
34 Broadway, New York. 




and Shaped Diamond Carbon Points, indispensable for 
Truelng Emery Wheels, Grindstones, Hardened Steel 
and Paper Calender Rollers, Drilling, Planing, Moulding 
and sawing stone. J. DICKINSON, 64 Nassau St., N.Y. 



PROPOSALS WILL BE RECEIVED, UP TO 
December 1st, 1876, by the Trustees of the New York 
and Brooklyn Bridge, at their office 21 Water St. , Brook- 
lyn, N. Y. , for the manufacture and delivery of 3,400 net 
tuns of No. 8 galvanized steel cable wire, to be used In 
the construction of the main cables of the East Klver 
Suspension Bridge. Printed specifications containing 
full information will be furnished upon application to 

this office. W. A. ROEBLING, CHIEF ENGINEER. 
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SAPlace, 

(Farrqerly il 62 Corlfindl Slreef, Kew-Yorl.) 

1. nmf HOtAItT, FmX JOtlH C. IfOBI^ Siift D. |, Ci^RSOir, (b;, Aft 

ReliefPlatesinHardTypSetal 

ifgjlle^l SUBSTITUTE H^'^^^ y J 
for Brftafilj^ o(j^y)jiraAT10l<£fc^iilfrlimlHTO;E3. 

SudStusp foi Ntw lUu£tiaUd CircuUr. Pleue iij when you saw Uiif. 



Lathes, Planers, Shapers, Drills, 

UeardE Bolt Cntten ,&x^. B. OOULD.Newark, II. J. 



THE CENTENNIAL INTEHNATIONAL EX- 
HIBITION OP 1876.— The full History and Progress 
of the Exhibition, maps of the grounds, engravings of 
the buildings, news and accounts of all the most notable 
objects, aro given weeltly In the SCIF.NTIFIC AMERI- 
CAN STJPPL EM EN T. Terms, 15 for the year; single co- 
pies lOcts. To be hadatthlsottlce, and of all news agents. 
All the back numbers, from the commencement on Jan- 
uary 1, 1876, can be had. Those who desire to possess a 
comp lete and splendid Illustrated Record of the Centen - 
nial Exposition, should have the SCIENTIFIC AMEBI- 
SUPPLEMENT. 



SNYDER'S LITTLE GIANT STEAM ENGINE 

TheBf5t S? JDne-HorsEPower, >vilh tubular 

-,MAn * '7.\S\ ,;.., boiler complete, only. .. S150. 

POWER ENGINES-- 
IfJTHE COUNTRY. , ', 



WARDB.SNVnER. 



Mill FurnisMmr Works 

are the largeat In the United StateJr They make Burr 
Millstones, Portable Mills, Smut Machines Packers, Mill 
Picks, Water Wheels, Pullers and Qearinst specially 
adapted to flour mills. Send for Catalogue. 

J. T. NOYE& SON, Buffalo, N. Y. 



Sik il — * ltl 



B'OTJGHT 
:/*---" IRON 

Beams & G/rders 



' THE UNION IKON MILLS, Pittaoursh, Pa.— 
X. The attention of Engineers and Architects is called 
to our Improved Wrought^lron Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flanges, which have proved so objectionable in the old 
mode of manufacturing ,are entlrelyavolded. We arepre- 
•ared to furnish all sizes at terms as favorable aa can ba 
obtained elsewhere. For descriptive lithograph, address 
Carnegie Brothers & Co . , Union &onMllla,Fltttburgli,Pa. 



Todd & RafTerty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Ofl Engine, Lowe's 
Patent Tubular and Flue Boilers, Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &o. , Silk, 
Tow Oakum, Bagging ,Rope, Flax, and Hemp Machinery, 
Agents for the New Haven Manufacturing Co . '8 Machln- 
iBt'B Tools, for Judson's Governors ana Stop Valves, 
Stnrtevant Blowers, and Differential Pulley-Blocks. 
WARKKOOMS. 88 LmKRTY STREBT,KBW YORK. 
WORKS, PATBRSON, NEW JERSEY. 



PEKFBCiT 

NEWSPAPER FILE. 

The Koch Patent Me, for preservlug newspapers, 
magazines, and pamnhlets, has been recently Improved 
and price reduced. Subscribers to the Soisktimo Am- 
lEiciS and Scikhtifio AmbbioaS Supplsmsst can be 
snpplledfor the low price of $1.50 bjr mall, or |1.25at the 
omce of this paper. Heavy board sides: Inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MITNN & CO., 

Publishers Boibntitio AmxrioaS. 



Tie Scientific American 

REFERENCE BOOK. 

A Bound Book of 144 Pages, for 25c. 

On receipt of 25 cents, we send by mall, post paid, a 
copy of a handsome little boundvolume entitled the Sci- 
entific American Reference Book, containing 144 
pages Illustrated with engravings, and forming one of 
the cheapest and n.ost valuable books of condensed re- 
ference ever printed. Among Its contents are: 

1. The CensuB of the United States, by States, 
Territories, and Counties, in/u2^showlng also the area 
of the several States. 

2. Table of Occupations.— Showing the principal oc- 
cupations of the people of the United States, and the 
number of persons engaged In each occupation. Com- 
piled from the last Census. 

Table of Cities having over 10,000 Inhabitants— Com- 
piled from the last Census. 

3. The Patent Laws of the United States In full. 
WlthDlrectionsHowto Obtain Patents, Official Rules, 
Costs, etc.; Forms for Applications for Patents and 
Caveats; Forms for ABslgnments, in whole and part; 
Licences; State, Town, County, and Shop Rights; Di- 
rections How to Introduce and Sell Inventions; General 
Prlnclplesappllcableto Infringements; Synopsis of the 
Patent Laws of Foreign Countries, Costs, Procedure, 
Rights of Employers and Employees In respect to In- 
ventions; State Laws concerning Patents. 

4. United States TradeMarkRegristration, show- 
ing the Trade Mark Law In full, with Directions for 
Registering Trade Marks, Costs, etc. 

3. United States Copyriffht Ijaw tor Labels, in 

full. With Directions, Expenses, etc. 

6. The Principal Mechanical moTements* De- 
scribed and illustrated by 150 small diagrams, of great 
value to Invmtorsand Designers of Mechanism. 

7. Geometry, as Applied to Practical Purposes. With 
illustrations. 

8. The Modern Steam Engine.— With engraring, 
showing all the parts, names, etc., and a brief history 
of the Ilnvention and Progress of Steam Power. 

9* Horse Poiver.— Simple and plain rules for Calcu- 
lating the Horse Power of Steam Engines and Streams 
of Water. 

10. Knots.— Presenting engravings of 48 different 
kinds of Rope Knots, with explanations as to tying 

11. Tables of Weights and Measures.— Troy 
Weight; Apothecaries' Welgbt; Avoirdupois, or Com- 
mercial Weight; French Weights; UnltedStatesStand- 
ard; Dry Measure; Land Aleasure; Cubic Measure; 
Liquid Measure; French Square Measure ; French 
Cubic, or Solid Measure: Measuring Land by Weight, 
with engraving of a section of the EngUsli. and a sec- 
tion of the French rule, of equal len tb 

12. Valuable Tablesi 

(1) Table of the Velocity and Force of the Wind. 

(2) Table of the Specific Gravity and Weight per Cu- 
bic root and Cubic inch, of the principal substances used 
in the Arts. 

(3) Table of the Heat-Conductlng Power of various 
Metals and other Solids and Liquids. 

(4) Table of the Mineral Constituents absorbed or 
removed from the Soil, per acre, by dlfferentcrops. 

(5) Tableof Steam Pressures and Temperatures. 

(6) Table of the Effects of Heat upon various bodies, 
melting points, etc. 

13* Miscellaneous Information.— Force of Expan- 
sion by Heat; small Steamboats, proper dimensions of 
engines, boilers, propellers, boats; Incubation, Tem- 
perature of; To Make Tracing Paper; Constituents of 
various SubstaucesiFrlction, Dowproduced, and Rules 
for Calculation: Specific Heat Explained; Specific 
Gravity of Liquids, Solids, Air, and Gases; Gunpow- 
der—Pressure, Heat, and Horse Power of ; Copying Ink, 
to Make; Heat, its mechanical equivalent explained; 
Molecules of Matter, size and motion explained ; Lightr- 
ning and Lightning Rods— valuable Information Value 
of Drainage Explained; Amount of Power at present 
Yielded from Coal by best Engines; Sound— its velocity 
and action; Liquid Glues, Recipes; Value of Brains: 
Properties of Cnarcoal: Hlght of Waves; Speed of 
Electric Spark, etc. ; Valuable Recipes. 
The SCIENTIFIC AMERICAN REFERENCE BOOK. 

Price onlv 25 cents, may be had of News Agents In all 

parts of the country, and of the undersigned. Sent by 

mail on receipt of toe price. 

MUNN & CO., Publishers, 

Scientific American Office* 

37 Park Row, New York. 



The Tanite Co., 

STROUDSBURG, PA. 

EMERY WHEELS & GRINDERS 

SPECIAL NOTICE.— Octobers, 18;6.-Our Sole Euro- 
pean Offices and Warerooms are opened this day at No. 
42, The Temple, Liverpool, under the Immediate man- 
agement of T. Dunkln Paret, the President of The Tan- 
ite Co. 

GEO. PLACE, Gen'i. AgentforN.T. city andState. 



ROCK DRILLINfi MACHINES 
AIR COMPfCeSSORS, 

MANUFACTURED BY BuRLEIChRoCkDrILL Co . 
SENIOR PAMPHLET. FITCH BURG MASS. 



Stone Channeling 



OK 



Quarrying Machine, 




fTARDfrEIil, PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAH STONX CUTTEB CO., BUTLAND, VT. 

SOIiB PBOPIUJITOB8 Ain> UANUrACTUBSBS. 

UFThree Machines at Philadelphia Exhibition, 
\nnexe No. 2, Machinery Hall. 



OW TO MAKE SPIRAL SPRINGS. By 

JoBhua Rose. With three engravingB of the tooU, 

which are easily made, and complete practical dlrectlonB 
for working. Including Hardening and Temperlnjz. Price 
10 cents. Contained In Scientific Aubbigait Supplb- 
HENT No. 20. To be bad at this ofllce and at all News 
Stores throughout the country. 



ROGBBS' TANNATE OF SODA BOILER 
SCALE PBEVENTrVE. 

JOS. G. ROGERS ft CO., Madtson, Ind. 
1^" Send*< or book on Boiler Incrustation. 



Portland and Keene's Cement. 

From the best London Manufacturers. For sale by 

JAMES BRAND, 85 Beekman St,, New York. 
A Practical Treatise on Cement furnished for 39 cents. 




Niagara 
Steam PumpWorks 

ESTABLIBHKD 183«. 

CHARLES B. HABDICK, 

Mo. 33 Adami Street, 

BBOOKLiril. N. T. 



IRON BRIDGE BUILDING— A complete de- 
scription, with dimensions, working drawings, and 
prespectlves of Glrard Avenue Bridge, Philadelphia, Pa. 
with foundations of piers. Ten engravings. Price 30 
cents. Contained In Noa. 1, 2, and 4 of SCIENTIFIC 
AMERICAN SUPPLEMENT, 10 cents per copy. To be 
had at this otilce, and of all news agen s. 

jn. se:i.ig jitnior, & co., 

Importers of American Machinery, Tools, Agncultura 
Implements, Wholesale and Export Hardware and Ma- 
chinery Merchants. Est'd 1866. 

LONDON, EseiAND, and BERLIN, GBBMAlfT. 



PUNCHING 

1 -n-nn'n'^'n'nnn'nri ft PARKER PRESS CO., 

DHOF PRESSES. MmDLETowir, Coinr. 



For the Best and Cheap- 
est, address THE STILES 



DAMPER ^Tiam ^^"> LEyER.<! 

REGULATORS 0X10 X GAGE COCKS, 

MURRILL <& KEIZER, 44 HollidaySt.. Bait. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FKAimi, T. Presl 1. 1. ALLEI, Fntl 
I. B. FMCE, S«CT. 



NON-COMBDSTIBLE STEAH BOILEB & PIPE 

COVERING- 

WITH "AIR SPACE" IMPROVEMENT. 

Saves 10 to 20 per cent. CHALMERS SPENCK CO., 
Foot E. 9th St. , N. T. ; 1302 N. 2nd St. , St. Louis, Mo . 




or THI 

SCIENTIFIC AMERICAN, 
FOR isre, 

THE HOST POFTILAB SCIENTIFIC PAFEB 
IN THE WOBLD. 

TEIRTT FIRST TEAR. 
VOLTIME XXXV.— NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the first day of July, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of Its predecessors. 

To ihe Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the Scien- 
TiriC American. Every number contains from 
stz to ten engravings of new machines and inven- 
tions which cannot be found in any other publica- 
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures,InventionB,Agnculture,Commerce 
and the industrial pursuits generally; and it is val- 
uable and instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges- 
tions and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 
TERMS OF SUBSCRIPTION — POSTAGE 
PAID BY US, 

One copy Scientific American, one year . . J3 20 
One copy Scientific American, six months. 1.60 
One copy Scientific Amerloan,three months 1.00 
One copy Scientiflc American and one copy 
Scientific American Supplement, both 

forone year, post-paid 7.00 

Tbe Scientiflc American Supplement. 

A weekly paper, uniform in size with the Scibn- 
Tmc Amkbican, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An illustrated cover protects tbe hand- 
somely printed sheets. Price, $6.00 pel annum 
Single copies 10 cents. 

Remit by postal order, draft, or express. 

Address all letters and make aU Post Office or- 
ders and drafts payable to 

MTJisrisr & CO., 

37 PARK ROW, NEW VORK. 



ri^HE " Scientific American" is printed with 

I ' CHAS. ENEU JOHNSON ft CO'S INK. Tenth and 

Ilombard Sts., Philadelphia, and 59 Gold St., New Tork 
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